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W3&©*Kte«Mtenfc#5*>, ^©^B©m$t£^#a 
±13© <fc 5 ic«fiit«lf^Jfc* & HCffftf* * >a°£ M©^ < ttttfca**^ 

tt7*/t?*> (Asn) (D#Jll<DT^yS<i:^l^^b^7XA 0 7^>^ 
9 gg (N _//, Jn .>^^i) -r^^o *tt"feU> (Ser) ^bl/^ 

-> (Thr) (O-^'J^y 

c©£3K:*«maM^fc^*^***^ fc*©*^*©^****- 

&toK.im&im&isitmmw&<&&is> *-©**©****£»*©»« 

*fc*58W©»Htt, ^<fc'bl«K±©^7^»**^ttS/7;«©«3» 
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5 £<h£$>£o 
38 93© HI ^ 

1. s£ (1) T*Sn5 1 l-7it*t*a2, 3ii7X/^^>ii^ 
10 l**-0»jE«5. 




Kt, R^ckOCR 2 ^ **«C^ 5* (2) ~ (5) 
15 j*$n5gT&£o ] 




(2) 



R, R' , R" »4Tffi©ft'&***t*. 
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(a) R = F, R' =OH, R" =OH 

(b) R = OH, R' =F, R" =OH 

(c) R = OH, R' =OH, R" =F 

(d) R = OHu R' =OH, R" =OH 




(3) 



2. 5* (6) T«n57y*^ttl I~7»ft*t5a2, 6t«7^5 




gw, R x *3J:^R y ^ ?mm^ a (7) -c^sn**, (3) 

- (5) Tj*3n*a£"T?&S. fctffU R x £J;tfR Y 0-2m&« (7) T 




(7) 



R, R' , R" «TfB(D*I^-fr^^1"o 

(a) R = F, R' =OH, R" =OH 

(b) R = OH, R' = F, R" =OH 
.(c) R = OH, R' =OH, R" =F 

10 3. * (8) 1 l~7*?Wr*a2. 3**TXrt9*>jftItt-© 




C5£** R^cfctfR'fcUifafcinCo 3 

4. a (9) TJ«SW79lWl l~7il£^T£a!2, 6il7^A5 
15 ^>R^"€-0»jfi^. 




[5£tK R x ^J;^R Y «-hfB^|WIi; o ] 

5. ^ (10) T^$n^»l l-7**tt*a2, 3*«Xtf-£©»i6iS. 




5 R x :i3£l£R 2 te±fBfcl^= ] 

6. ^ (11) ^ni»77imi l~7*fc:rr*«2, 6*HBRtf* 

©fi&&. 




(1 1) 



C5£*P, R x ^J:r/R Y ^±l3fc|W|i:o ] 
io 7. ^ (22) -«sn*i i»fc#-ra (0=2, 3) (a 2, 6) ii7XA7 




R 1 ^ (2) T?w*n**T*t), R Y «TfB:£ (7) T^^n** 
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(a) R=F, R* =OH, R" =OH 

(b) R = OH, R' = F, R" =OH 

(c) R = OH, R' =OH, R" =F 

(d) R = OH, R' =OH, R" =OH 

8. 5S (2 3) T?*SnSl (o2, 3) (a 2, 6) ««7^5 




R 2 te5£ (2) TS3n**T?*tK R x teTfB5£ (7) T^nSS 




R, R' , R" ttTieoia^s^-r. 



WO 2004/058984 M ^»CT/JP2003/016523 



(a) R = F, R' =OH, R" =OH 

(b) R = OH, R' =F, R" =OH 

(c) R = OH, R' =OH, R" =F 

(d) R = OH, R' =OH, R" =OH 

#3893#fcJu 3tefc#«2 00 1 - 1 8 5 6 8 5^ (ETF, SfcRfcH'S) 
£©SfcBt©#&»0!*.fc* 

(1) (a) iat>U<tt2fll£U:©««T^^9*>ft'&tJ«^*K:^*n 

(b) iii7x/^^>niM^*fc«^7^/i7^>iiM^i 

(2) (b')Ig (b) T»iSnfc«i7^/^*>*»#*WlI*»» 
«§3H*:©«JED^ 



WO 2004/058984 M ^CT/JP2003/0 16523 



m**tswvk>*. mm (i) (2) tmowm7^*>mm&<D 

(4) m&V&m&tf7»*^- )V *>*^* )V *- )V (Fmoc) 
*tNB CD ~ (3) v^n*B«©IHII7X^^*>»*#©«3fi*tt* 

5 (5) xm (a) *«7£**K:'>T;vma**^r-r*ia*)b<»2aa 
£**»*xst?**, t9i3 (i) - (3) vvrn*e*©**7*^9*>* 

10 (6) (a) l«fel/<tt2ia±0*«7^/^*>ftm^D^**l 

(b) iiiyx/^^^iM^^fc^ii 7 ^^^^^^^ 

(c) Ig (b) T»»Snfc**T^^7^>»*#©««3S*»*^ T * a 

(7) (b')Il (b) T?»*Snfc««7^^7=P>«»#*i»*^ 

20 »#«fflv»Tjn*»*r*xa, 

( C f > xs (o x^ntcmmr^y^y^mii^mmmm^m^xM^ 

tlTB (6) R«0««l7^^9*>0«jfi^ 

(8) lfbU<tt2ga±©»«77^5*>mfiW 

25 (A) ©ft^**±tf/*fctt*ft^fc*^^ 1 » ± ®*^^^ bfc ^ 
^tffcOT?^, MB (6) Sfctt (7) 



WO 2004/058984 



10 



^P»CT/JP2003/0 16523 



(9) B*ttO«M^Fmoc*T?*6lWa (6) - (8) nm^E*© 

(i o) an (a) a*, *»7C5ic«iK:'>7;wK3sa£*w-rsiat>b<tt2a 




10 cn6«i7^/^*>R*M^«7^^7=¥>0«jfi^''^0»i^ 

H+©7^5^> (Asn) 0»75;^ MTG^^ffiT&N-T^ 
20 ;v^;V3U-5>*«N-^U3'>H»'&bfc»«l»"P*oT, Man (3 1-4) 
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GlcNac (3 1-4) GUNac*«*i:t5««»^5. r$t$|yx 

20 it£%.& ^m\zmm^n^mm^tiy^t<D^s.rpmf}mmz^]±v, -toss 

25 So 
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15 R*fiDl^ttt*5. 

iK»Ott*Vt^-i:l/TBiUTW5. b*U t h t h U ©-f >7JV 

fjj^mfebTv^^«h^e>nTv^o 

ti7X^7^> (9|-Asn-Fmoc) &i/7)lWm&Bm*R^Tz'7 



WO 2004/058984 ^PpCT/JP2003/0 16523 

13 

^> (a 2, 6-1 ll-As n-Fmoc) &ffiBSI*fcL*ft£ttiIl*# 

:/^;i>**5/#;v#~;i' (boc) & ^>s?;v», 7UM, tu;v**^* 

'®^ffflTf5i:Vi5»&, atCiStl/TH FmocSSf^B 
oc36&2)W*U<, Fmocl*«iDffSUi. Fmo c Stev7;«#it 

20 £©3>AKWMB0>6f& (fc£x.te\ Protecting groups in Organic chemistry, 
John Wiley & Sons INC. , New York 1991, ISBN 0-471-62301-6£#M) K:«£o 

JP*.*:^ $ 6 9 - 7)V* I/^M n - * * ^ ^v^-^*- h i 
25 ^Mt7K*^hU^A*jDAT*#b, 2 5tl:m/^0^©Fmoc . 
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2, 3i#fit*5Rat RecombinantWfe®, as 2, 6^ 
iJUWRat Llverft*0fe<Oft#tf5J:i)Wt5. £fc> 2/71) 

tztx. «, # £> nfc»«£7 X A° 7 * >8§3&#SS£-0jl * y ^ A * a v h 
HPLCSm^TlMM:*. HPLCt*ViTffl^#4* 
^A^UT»3S*ffi^©*7A*W5iT*0, ODS, Phenyll, 
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$k±.<D$Lfcfc&y)* W^FmocItfe^^, 5£ ( 1 2 ) , 

(13), (17), (18), (2 2), (2 3) ®««7X^5=f 

10 lib, ^TinzK#$u fcfc*«,'«in*»»»*ftfflv^TJni*»»-r«ctK: 
tt«*r*«b©T»n«, irfcic*isnfcs*, ate^i^ttictMsnfcW 

ft»*77^7*>»*#*ftntfi^. fc£*tf, »ittHPLC (ODS# 
25 yh. JRHflMKtt5 OmMIWy^^A***: 7th-h'JJV=8 2 : 1 
8) Tfr"3©#$f*b^. 
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16 

5 v-y-^n^— tfinTK^^^ffl^^Tfeckv^ fete, my^M^n^it^mt 

As MH^«5 OmMmnTy^—V&Jk^ : *&y—)V=6 5 : 3 5 Sfc 
R*5 0mMW»7>*~*A7K8Sc: 7t^h'J^=8 2 : 18) Tfr5a>*« 

£#ntf«fcV>, #HfiteHPLC (ODS*7A, io~ 

x^y-;K &*>w*7*/-;k 
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)V=8 2 : 1 8dWiiT&§) TfT3 ©#W£bV> 0 
10 ^^V^^<h^T^^)o 

MJ <e> n - 7 -fe ; 1/ £OV n -y- ^ y \z ? n - x % £ & t & £ 
15 Fucosyl transferase V (Human, Recombinant, MM. ft5fe, Jfiiftfi^ ?L?f 

20 

HPLCSffl^T««t*. HPLCfc^Tffl^S* 
^AtbTtt3K*HJS©*7A5^fiF**r»D, ODS, Phenyl!, 
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18 

fttf, WSI©S«^KJI*^St , r*c:t^:<, «fflCDy;v^ia*^A, HP L 

15 if ^ &nmmm?% c i^iiT**. 

EJLt©J*ft2fc«fctK fci^H ft«S^FmocST*-5«^ S(14) ~ 
(16), (19) -(21) ©»*TX/X^^>iW#tJ|iaxttjB4*a)» 

S#:©^^^^5M^TXA 0 ^^>M##:(DMiiX5g^#, 3 SIC, 

#*Tf^3 (fc<h*_teL Protecting groups in Organic chemistry, John Wiley & 
25 Sons INC. , New York 1991, ISBN 0-47 1-6230 1-6 „ fetiH 

FmocST»5«^ N.N-^fWAy^H (DM F) ii7X 



WO 2004/058984 
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K±©«fPfcJ:D, 5£ (8) , (9) fiD»i77^5^>*#SlX 

s 0 attest*, «rflBttf*TX^^^>o«jfi^Ki^5*«rx 
10 A°7^>©iBigtit, set, #e>nfe^ilT^A o ^^>^€>TXA o ^^ 

20 EU:©*flsfcckt>, fctAtf, S (10) , (11) ®tttt&J£%XKUl£tt 
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20 



mmtffiyfctz tfcmzfefefr-o fcffim&mm-rz £ £>*itv>s. 

' W^/^AWi (TRIZMA BASE 0.0 5mol/l, IIW 
15 J^A0.0 1mol/K pH7. 5) 1 0 0ml tISiStfc. imfclTS* 
|btb'J!)A5 8mg (7 7 2 /xmol) t7^ft-f-E (&9F&L%3:$D 
5 2 6mgftJP^ 3 7tT*tUfc. 6 Btf7f ^t-K-Et2 

■^m^^mMts'y^u^Y^yy^- (Sephadex G-25, 
20 2.5 d»Xlm, mmmmn*. »aS1.0ml/min) T2l!tt«U 
a 2, 6 -»7n»«7^7^>41. 3 g (5 5 5 £tmo 1 ) #&. 

|#^tlfc^y7nil7X^7^>©»IWT-^^T<Dl!9TS§. 
1 H — NMR (D 2 0, 3 0*0 

5 5.13 (s, 1H, Man4-H-1), 5.0 7 (d, 1 H, J = 9.5H 
25 z, G 1 cNAc 1 -H- 1), 4.9 5 (s, 1 H, Man4-H-1),- 

4.7 7 (s, 1H, Man3-H-1), 4.6 1 (d, 1 H, J = 7.6Hz, 
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G 1 cNAc 2-H- 1), 4.6 0 (d, 2H, J = 7.6Hz, Gl cNAc 
5, 5-H-l), 4.44 (d, 2H, J = 8.0Hz, Gal6, 6-H- 
1), 4.2 5 (bd, 1H„ Man 3-H-2), 4.2 0 (bdd, 1 H, 
Man4-H-2), 4.12 (bd, 1 H, Man4-H-2), 2.9 4 (dd, 

5 1H , J=4.5Hz, 17.2Hz, Asn-j3CH), 2.85 (dd, 1 H, 
J = 7.0Hz, 17.2Hz, Asn-/3CH), 2.6 7, 2.66(dd, 2 
H, J=4.6Hz, 12.4Hz, NeuAc7, 7-H-3 eq ), 2.07 
(s, 3H, Ac), 2.06 (s, 6 H, AcX2), 2.0 2 (s, 6H, Ac 
X2), 2.01 (s, 3H, Ac), 1.71 (dd, 2H, J = 12.4Hz, 

10 12.4Hz, NeuAc7, 7-H-3 ax .) 



##fiHT#e>nfeQ! 2, 6-^^7PMilTX/^^> (6 0 9mg, 2 6 
1 nmo 1) ^7K2 0. 7ml \zmmZ1£, ^B\Z0. li^lil 3. 8ml £ 

±hu^A7j<^^ip^pH7 tit z.n^w.mnm^tz.^ 

I*7^^nvh^77^- (Sephadex G-25, 2.5<f>Xlnu 
mmmm\X7K Slfil.Oml/min) ~cmm:Lr£tZ\Z, a2,6-yy7 




HO 



t NHAc NHAcq COOH 



(A) 



o 
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'H-NMR (D 2 0, 3 0t) 
5 5. 13 (s, Man 4 -HI), 5. 12 (s, Man4-Hl), 5. 01 (d, 
GlcNAcl-Hl), 4.9 4 (s, Man4' -HI), 4.9 3 (s, 
Man4' -HI), 4. 82 (s, Man 3 -HI), 4. 60 (d, Gl c N A 
C2-H1), 4.5 8 (d, GlcNAc5,5' -HI), 4.4 7 (dd, 
Ga 1 6, 6' -HI), 4. 44 (d, Gal 6, 6' -HI), 4.2 4 (d, 
10 Man3-H2), 4. 19 (d, Man 4' -H2), 4. 11 (d, Man 4- 
H2), 2.9 7 (bdd, AsN-j3CH), 2.7 2 (dd, NeuAc7-H 
3eq, Ne uAc 7-H3 e q), 2.6 4 (bdd, AsN-/3CH), 2.1 
5 (sX5, -Ac), 1.79 (dd, NeuAc7-H3ax, NeuAc 
7 ' -H3 a x) 

15 H&nfc»«0fi#«|4 2 9mgS7th>l 6. 3m.l t*l 1. 2ml 1:8 

(155. 7mg, 461. 7 Aim ol) h U #A (8 0. 4mg, 

9 5 7 /imol) &HaZ. £iTC2l$W»#Lfc. 2K58I^XA^l/-^-[: 

ftiT7th>§it, mvvmmztfiimmfiy&pu^btf??^- (se 

20 phadex G-25, 2. 5 * X lm, JSM8iitt7K> SfEiSttl. 0m 1 /m 
in) Tilbfctr^ fc^fcl, {b^*2*cfcrX3, {^i4O^||3 0 
9mg^f6tlfe. ^©l^i&HPLC (ODS*7A, Jg0gMI«5OmM 

mmr &*mm: *$;-)v=q 5:35, 2. 0^x25 cm, mm 

3ml/min) &ffl^T»«U/t^C^, 5 1 ftWtZ.M&m 1 67^C 
25 fc£4fc2*5<}:tf3©il<&4&^ 9 3^i:{^i4^WLfcc ^n^n^^D 
^W-**g«»*tfofcft, y;«il^^A^n^h^^^^- (Sephade 
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x G-2 5, 2. 5*X3 0 cm, SH!*iittzK, iftjSttl. 0ml /mi n) 

»H-NMR. (D 2 0, 3 0*0 
5 7.9 9 (2H, d, Fmoc), 7.7 9 (2H, d, Fmoc), 7.5 5 (4 
H, m, Fmoc), 5. 15 (lH. s, Man4-Hl), 5. 06 ( 1 H, d, 
GlcNAcl-Hl), 4.9 5 (1H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 (1H, d, GlcNAc2-Hl), 4.6 
7 (2H, d, GlcNAc5,5' -HI), 4.5 3 (2H, d, Gal6, 
10 6' -HI), 4.34 (1H, d, Man3-H2), 4.2 7 ( 1 H, d, Ma 
n4' -H2), 4.19 (1H, d, Man4-H2), 3.0 3 (1H, bdd, 
AsN-/3CH), 3.00 (1H, bdd, AsN-/3CH), 2.7 6 (2H, 
dd, NeuAc7,7' -H3eq), 2.15 (18H, sX6, -Ac), 
1.79 (2H, dd, NeuAc7, 7' -H3ax);HRMS Calcd 
15 for C 103 H 154 N 8 NaO 66 [M + N a + ] 2 5 8 1.8 8 3 8, foun 
d, 258 1.8821 




20 NeuAc:v7JH Gal :D-^7^M GlcNAc:N-T 
-fe^;V^;V^-y-^> Man:D-7>7-X Asn:7XA7^> 
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NeuAc a 2— 6Gal J3 1— 4G1 cNAc 0 1— 2Man a l x 

Manj3 1^4GlcNAc/3 1— 4GlcNAc— Asn-Fmoc 

✓ 3 

NeuAc a 2-* 6Gal 0 1^ 4G1 cNAc 3 1— 2Man a 1 
(1-a). 

1 H — NMR (D 2 0, 3 Ot:) 

5 7.9 9 (d, Fmoc), 7.79 (d, Fmoc), 7.55 (m, Fmoc), 
5.14 (s, Man4-Hl), 5.12 (s, Man4-H), 5.0 0 (d, 
GlcNAcl-Hl), 4.94 (s, Man4' -HI), 4.9 3 (s, Ma 
n4' -HI), 4.82 (s, Man3-Hl), 4.6 0 (d, GlcNAc2 
-HI), 4.58 (d, GlcNAc5,5' -HI), 4.4 6 (dd, Gal 

10 6 6 » -HI), 4.44 (d, Gal6,6' -HI), 4.2 4 (d, Man3 
-H2), 4.19 (d, Man4' -H2), 4.11 (d, Man4-H2), 
2.97 (bdd, AsN-j3CH), 2.7 2 (dd, NeuAc 7— H3 eq, 
NeuAc 7-H3 eq), 2. 6 4 (bdd, AsN-/3CH), 2.15 (s X 
5, -Ac), 1. 7 9 (dd, NeuAc7-H3ax, NeuAc7' -H3 

15 a x) 

£ ft. # £> ntz.ik&m 4 (Dmmm'r- * k^t^m v 

1 H — NMR (D 2 0, 3 Ot:) 

7.99 (2H, d, Fmoc), 7.7 9 (2H, d, Fmoc), 7.55 (4 
H, m, Fmoc), 5.12 ( 1 H, s, Man4-Hl), 5.06 ( 1 H, d, 
20 G 1 c N A c 1 —HI), 4. 9 3 (1H, s, Man 4' -HI), 4. 8 2 (1 
H, s, Man3-Hl), 4.6 9 (1H, d, GlcNAc2-Hl), 4.6 
7 (2H, d, G 1 cNAc 5, 5' -HI), 4. 5 3 (2H, d, Ga 1 6, 
6' -HI), 4.34 (1H, d, Man3-H2), 4.2 7 ( 1 H, d, Ma 
n4' -H2), 4.19 ( 1 H, d, Man4-H2), 3.0 3 (1H, bdd 
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AsN-j3CH), 3.00- (1H, bdd, AsN— J3CH), 2.15 (12 H, 
sX4, -Ac);HRMS Calcd for C 81 H 120 N 6 NaO 50 



##M2T#e>n^{b^2, 3CDH^tl (5. Omg, 2.2/imol) £ 2 
2 0 mL©7K^$P$1*\ 2 2mM©^M-k'> r >A7jc^^ 1 0 0 mLJP^., p 

10 HS4 3 0 11:6. 6 ^mo 1 (D^>> ? ;i/^a^^ H/N, N 

-^^^M75 F*«£2 0 ML^DAfeo £r;Vrf >IHITT 

Wb/Co 4 8B#r B m TLC (Jill^telM NH40AC :<V^nAV 
-;V=1 : 2£fflV>7c) \ZTmn<Dm&*m%%Vt£&, 4. 4mLcD;/X3M!/X 

15 «ltOM§^KHPLC (YMC Pack 

ed Column D-ODS-5 S-5 120A ODS No. 20 
20178, 20X25 0 mm, MB8&&t3 5 0mMW7> : E-^A7K^ : 
7-fe hn hU;V=7 8:2 2 , ^4. OmL/m i n) Tlfigbfc <h £ 5, 8 

8 a^fcte^ 3^, 9 i^#}-^ti2^{±sbfeo -^n^n^ixD^^, ^ 



[M + N a +] 1999.6930, found, 1999.6939 
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CODS*7A (n^>->7 5C18-OPN, 15X1 0 0mm, 
H 2 OS50mL^U » 2 5 %7iz h- h U ;H£«EUT*ffl;5 tfc) T!JB& 

;M£j&U. 8mgff,nfc. 
5 -fb-o-#l2(Z)^>i/;V#: (1 0^> 13.'6mg, 5.8mmol) JK^Tfd 
NaOHaq. (pH=l 2) 1. 4ml R*ftHPLCT?t^ 

HCl!:TpH=7.0C|Ilfc. ^>^^>^^;V^-T?t 
jfibfc^ ttffi* ^tHPLC (YMC- Pack ODS-AM, SH- 
10 3 4 3 - 5AM, 2 0 X 2 5 0mm, AN/ 2 5 mM AcONH 4 buff 
er = 2 0/8 0, 7.0ml/min., wave length; 274n 
m) ' ^SiSrffofe- ODS^A (3^t->- 

;i/ 7 5C 18 -OPN, ^^-fx^ft©) teTJKtfM&ffi&frV^ i«> $C 
i|g<6**ff 5 iMt-rS^^2 (6.2mg, 47.4%) ififtbtllt. # 

fe^^l^fc 

. J H NMR (4 0 0MHz, D 2 0, 3p"C, HOD = 4. 8 1) 
5 8.00 (d, 2H, J = 7.2, Fmoc), 7.79 (d, 2H, J = 
7.2, Fmoc), 7.59 (dd, 2 H, J = 7.2, Fmoc), 7.5 3 (d 

20 d, 2H, J = 7.2, Fmoc), 5.22 (s, 1 H, Man4-Hl), 

5.09 (d, 1H, J = 9.8, GlcNAcl-Hl), 5.0 1 (s, 1 H, 
Man 4' -H-l), 4. 8 5 (s, 1H), 4. 5 8-4. 7 5 (m, 5H), 
4.5 7 (dd, 2H, J = 8.0), 4.3 8 -4.4 8 (m, 2H), 4.3 3 
(s, 1H), 4.2 8 (bs, 1H, Man4-H2), 4.19 (bs, 1H), 

25 2.64-2.85 (m, 3H, Asn-j8CHx2, NeuAc 7-H3eq), 
2.16, 2.13, 2.12 (eachs, 1 2 H, Acx4), 1.98 (s, 
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3H, Ac) 1.80 (dd, 1 H, Ja=12.0, Jb = 12.0, NeuA 
c 7-H3 ax) . 

3 (D^yi>)Vfe (1 0$£, 5. Omg, 2. lmmo 1) SRJfrTfcN 
aOHaq. (pH=12) 2. 0ml K**$tfc. R^HPLCT^- 

HClHTpH=7.0HiIbfc. «fftI^OSK*, p<>-7 P ^>7^;i/^-T^ 
jfibfc^ mm. ^THPLC (YM.C- Pack ODS-AM, SH- 
343-5AM, 20X250mm, AN/2 5mM AcONH 4 buff 
er = 2 0/8 0, 7.0ml /m in. .wave length; 274n 
10 m) fc:T#8[-»»*fTofc. #ttbfc8c&«MBtk ODS^7A (^t^>- 
;l/ 7 5C 18 -OPN, ^^^X^ftSSD KlTKttWftaSffV^ ft 
ttftjtftff^t, B»t*r*ft:^«l3 (2. 5mg, 52.0%) ##snfc. # 

15 X H NMR (4 0 0MHz, D 2 0, 3 CC, HOD=4. 81) 

6 8.0 1 (d, 2H, J = 7.6, Fmoc), 7.8 0 (d, 2H, J = 
7.6, Fmoc), 7.59 (dd, 2H, J = 7.6, Fmoc), 7.52 (d 
d, 2H, J=7.6, Fmoc), 5.21 (s, 1 H, Man4-Hl), 
5.09 (d, 1H, J = 9.5, GlcNAcl-Hl), 5.03 (s, 1 H, 

20 Man4' -H-l), 4.58-4.71 (m, 5H), 4.5 4 (t, 2 H, J 
= 7.5), 4.4 0 -4.5 0 (b, 2H), 4.3 4 (s, 1H), 4.2 8 (bs, 
1H, Man4-H2), 4.19 (b s , 1H), 2.7 0 - 2.8 5 (m, 2 H, 
Asn-(3CH, Ne uAc 7-H3 e q), 2.5 5 - 2.7 0 (m, 1 H, 
Asn-/3CH), 2.16, 2.15, 2.13, 2.11 (eachs, 1 2 H, 

25 Acx4), 1.98 (s, 3 H, Ac) 1.80 (dd, 1 H, Ja=12.4, 
J b = 1 2. 4, NeuAc7-H3ax) . 
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##^tJ2T#e>nrc{b^t)243J;^30^tl (2 2 4mg, 97ymol) 
£Vi/!kfii7 2 4mgSHEPES«i»* (5 OmM, pH6. 0) 

2 2mlHii^f, $6CDiplococcus pneumoniae* 
5 *j3-#7# hz/¥— if (1. 3 5U) £in*.fc 0 ^0^3 7^15^1 
Mbfcfc, ««Ma*«tf-3fc. M^HPLC (ODS*7A, 2.0*X 
2 5 cm, Jg|g^ji«5 OmMWMTy^-O^mm: 7th^hUil/=8 
5:15, ^3i3ml/mi n) TffSSbfci: £3, 1 29^fcft^«5#, 

10 V^THPLG [ODS^7A> 2.0cf>X25cm, SWigjfcfcMMn© 1 5 
35«zK, 1 6 ft'&fr h 3 0 : T-fe h U ;V (*IJfc) = 1 0 : 0 

^85:15, 3 1^6 4 5#«S*T?«* : X-feh~hU;i/=8 5 : 1 
£80:2 0 Kl&S.kS ^X>h&SMtfco sft5Ste3. 0ml /m i rO 

^^TMl^fr^fctu^, B»tt«ft^*5)&J8 1mg, ffci^tt 6 ifi 

15 7 5mg#5nfc. 

J H — NMR (D 2 0, 3 Ot) 

7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4 
H, m, Fmoc), 5.15 (1H, S, Man4-Hl), 5.0 6 (1H, d, 

20 GlcNAcl-Hl), 4.9 5 (1H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 (1H, d, GlcNAc2-Hl), 4.6 
7 (2H, d, GlcNAc5,5' -HI), 4.5 3 (1H, d, Gal6' 
-HI), 4.3 4 (1H, d, Man3-H2), 4.2 7 (1H, d, Man 
4' -H2), 4.19 (1H, d, Man4-H2), 2.9 7 (1H, bdd, 

25 AsN-j8CH), 2.76 (1H, dd, NeuAc7' -H3eq), 2.61 
(1H, bdd, A s N — /3 CH), 2.15 (15H, sX5, -Ac),. 1.7 
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9 (1H, dd, NeuAc7' -H3ax);HRMS Calcd for 
C 86 H 127 N 7 Na0 53 [M + N a +] 2 1 2 8.7 3 5 6, found, 21 
2 8.7 3 6 3 

5 1 H — NMR (D 2 0, 3 Ot) 

7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4 
H, m, Fmoc), 5.15 (1H, S, Man4-Hl), 5.0 6 ( 1 H, d, 
GlcNAcl-Hl), 4.9 5 (1H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 (1H, d, GlcNAc2-Hl), 4.6 

10 7 (2H, d, GlcNAc5,5' -HI), 4.53 (1H, d, Gal6- 
Hl), 4.34 (1H, d, Man3-H2), 4.2 7 (1H, d, Man4' 
-H2), 4.19 (1H, d, Man4-H2), 2.9 7 (1H, bdd, As 
N-J3CH), 2.76 (1H, dd, N e u A c 7 -H 3 e q), 2.6 0 (1H, 
bdd, AsN-/3CH), 2.15 (15H, sX5, -Ac), 1.79 (1H, 

15 dd, Ne uAc 7-H3 ax) ; HRMS Calcd for C 86 H 125 
N 7 Na 3 0 53 [M + Na'+] 2172. 6995, found, 2172.70 
8 4 

##^J4Tl#e>nfe^^5^ci;^6(D^t) (9 Omg, 4 7.3/ahio 
20 1) Ztn^nfrMT ^yM7J^5>8mg^f:HEPES 
MWrnWi ( 5 0 mM, p H 6 . 0 ) 8.1ml \zmmZ-&, SetBovlne 
k i dney4*j3-^^-^if &#V7)V H U y«t«* f r om 
Bovine kidney) £ 2. 8 8 Uillfcfc. C0»3 7tT18i 
W#*bfc«*««i§l^ 3SS«*HPLC (ODS*7^ 2. 0 0X2 5 c 
25 in, !&Mmmfe5 OmMSiT^^^A***: ;**/-;U=6 5 : .3 5, 2ft 
i3ml/min) Tfcfibfciil^ 117»ft$«7^ 12 7» 
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ft"&«8^*Hltfc. *:tl^n&W0fttf, S&&S£&&fTofc. ft^THPLC 
(ODS*7A, 2. 0 <t>X 2 5 cm, aH*«E»*«JO 1 5 ^M«J7K, 16^ 
^£3 0»«*T?tt* : 7ir h~HJ;V=l 0 : 0^68 5:15, 3 1 
i^4 5 ##£Tte7.K : 7"fe b~ HJ )V= 85 : 15*^ 8 0 : 20 <fc "5 

5 fc^5?X>h »3.0ml/min) &mteXW&mm&ff'D 

'ft£Z.Z>, aMtn^«7^4 0mg, fb^tl 8 ^ 3 7 mgHBtlfc. 

1 H— NMR (D 2 O s 3 0"C) 

8.0 1 (2H, d, Fmoc), 7.8 0 (2H, d, Fmoc), 7.56 (4 
10 H, m, Fmoc), 5.2 2 ( 1 H, s, Man4-Hl), 5.0 8 ( 1 H, d, 
GlcNAcl-Hl), 4.94 (1H, s, Man4' -HI), 4.8 4 (1 
H, s, Man3-Hl), 4.6 9 (1H, d, GlcNAc2-Hl), 4.6 
7 (1H, d, GlcNAc5-Hl), 4.5 5 (1H, d, Gal6-Hl), 
4.3 3 (1H, dd, Man3-H2), 4.2 0 ( 1 H, dd, Man4-H 
15 2), 4.15 (1H, dd, Man4' -H2), 2.9 7 ( 1 H, bdd, As 
N-J3CH), 2.7 6 (2H, dd, NeuAc7, 7' -H3eq), 2.6 2 
(1H, bdd, AsN-/3CH), 2.15 ( 1 2 H, sX4, -Ac),. 1.7 
9 (2H, dd, NeuAc7, 7' -H3ax);HRMS Cal.cd f 
or C 7? H n4 N 6 Na0 48 [M + N a + ] 1 9 2 5.6 5 6 2, found, 
20 1925.6539 

1 H — NMR (D 2 0, 3 0*0 

7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4 
H, m, Fmoc), 5. 15 (1H, S, Man 4 -HI), 5. 06 (1H, d, 
25 GlcNAcl-Hl), 4.9 5 ( 1 H, s, Man4' -HI), 4.8 2 (1 
H, s, Man3-Hl), 4.6 9 ( 1 H, d, GlcNAc2-Hl), 4.6 



WO 2004/058984 




:T/JP2003/016523 



31 



7 (2H, d, GlcNAc5,5' -HI), 4.5 3 (2H, d, Gal6, 
6' -HI), 4.34 (1H, d, Man3-H2), 4.2 7 (1H, d, Ma 
n4* -H2), 2.97 (1H, bdd, AsN-/3CH2), 2.76 ( 1 H, 
dd, NeuAc7' -H3eq), 2.6 1 (1H, bdd, AsN-/3CH 
5 2), 2.15 (12H, sX4, -Ac), 1.79 ( 1 H, dd, NeuAc 
7' -H3 ax) ; HRMS Calcd for C 78 H u4 N 6 Na0 48 
[M + N a +] 1 9 2 5.6 5 6 2, found, 1 9 2 5.6 5 3 3 

mmm 6 9 

#%^J5T#S>nfcfb;^t/7 (3 0mg, 4 7 3 Mm o 1 )' t Vz/M.f67)V7 
10 5>3mgtHEPES«fifil (5 OmM, pH6.0) 6mlfc»#3ii:, 
£t>\Z Jack B e a n s 4*a - S/^-fS 1 0 UttU. 

^37^2 l«rM»«bfc«at«lft*b, i^THPLC' (ODS*7^ 
2.0d)X25cm, AH*Ktt*ttJ0 1 5 1 6 530 

TtezK :7thZh'JJV=10 : 0^6 8 5 : 15, 31 545 
15 tezk :7tb^h'J^=8 5 : 1 5^6 8 0:2 0 \ZfcZ>£. o \Ztf?z?JL> h % 
m-ffc* ^3.0ml/min) £fl!V>T»Rbfc£Z:3, a^tt^ft^ 
4&9j&*2 Omgi^nfc. 

X H — NMR (D 2 0, 3 Ot:) 
20 8.0 1 (2 H, d, Fmoc), 7.8 0 (2H, d, Fmoc), 7.5 6 (4 
H, m, Fmoc), 5.00 (1H, d, GlcNAcl-Hl), 4. 95 (1 
H, s, Man4' -HI), 4.8 4 ( 1 H, s, Man3-Hl), 4.6 7 
(1H, d, GlcNAc2-Hl), 4.5 6 (1H, d, GlcNAc5-H 
1), 4.44 (1H, d, Gal6-Hl), 4.11 ( 1 H, dd, Man4' 
25 -H2), 4.07 (1H, dd, Man3-H2), 2.9 7 ( 1 H, bdd, A 
sN-jBCH), 2.76 (1H, dd, NeuAc7' -H3eq), 2.62 
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(1H, bdd, AsN-J3CH), 2.15 (12H, sX4, -Ac), 1.7 
9 (2H, dd, NeuAc7' -H3ax);HRMS Calcd for 
C 72 H 104 N 5 NaO 43 [M + N a +] 1 7 6 3.6 0 3 4, found, 17 
6 3.6 0 7 4 

7 ik&m 1 0 <D-£tJ& 
##fl5T»6ft)Hfr&«8 (4 0mg, 6 3 0 /imol) <h tfS/JfiLiff T;V^ 
a>5 g&HEPEStt«*8t (5 OmM, pH6. 0) 7.8mll:*»St, 
Jack B e a n b ft *a -7>y S/^ft 3 8 UfllU. 3 
7tT?6 3»IWWl/fctBBS««U i^THPLC (ODS*^A> 2.0 
" * X 2 5 c iru SH*»tt«*J© 1 5 #M#*, 1 6 ft'&fr 6 3 0-#«5:Ttt 
7k: T-thnhU )V=1 0 : 0*68 5:1 5, 3 1^645»«STtt8 
5 : 1 5*6 8 0 : 2 0 fcfeSiS fc^95?X> SK5£«3. 0ml 

/min) ftffl^T««bfc2:Jl^ Ittit5ft^«l 0#3 0mg#6nfc. 

*H-NMR (D z O, 3 0*0 

8.01 (2H, d, Fmoc), 7.80 (2H, d, Fmoc), 7.56 (4 
H, m, Fmoc), 5.2 3 (1H, s, Man4-Hl), 5.0 8 (1H, d, 
GlcNAcl-Hl), 4.53 (1H, d, Gal6-Hl), 4.3 2 (1H, 
dd, Man3-H2), 4.2 8 (1H, dd, Man4-H2), 2.81 (1 
H, bdd, AsN-/3CH), 2.76 ( 1 H, dd, NeuAc7-H3e 
q), 2.59 (1H, bdd, AsN-/3CH), 2.13 (12H, sX4, - 
Ac), 1.80 (1H, dd, Ne uAc 7H3 ax) ; HRMS Calcd 
for C 72 H 104 N 6 NaO 43 [M + N a + ] 1 7 6 3.6 0 3 4, foun 
d, 176 3.6041 

8 it&m 1 1 <D&J& 
<t£W5 (2 8mg, 2 1.3/xmol) i>)^ilt7^5>l. Omg^H 
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EPESWI (5 OmM, pH5. 0, 4 5 4mL) IzmffiZ^ ^5 

if (v'^TT;VFU yf'ttM, from Viblio Cholera 
e, 19 8mU) £jJP*.fco E©»JftS 3 7<CT 2 0 St^Bbfc^, HPLC 
^WKliOR^JRT&fllBbfc. £«***HPLC (YMC Packed 
5 Column D-ODS-5S-5 120A ODS No. 2 0 2 0 1 7 
8, 2 0 X 2 5 0 mm, j&Mfttttt 5 OmMBIT^^D^IWl! : 7iz h~ 
hU;V=8 0 : 2 0, ^l4mL/min) TffiSLbfc. 5fcODS*5A (3 
X^j/-;V7 5C18-OPN, 15X10 0mm, H#]K:H 2 0£:5 OmL^S 

10 tftft'&ttll (17mg, 4X^7 0%) j&*#e>nfc„ ^5nfcft^«l©«IlW 

fc^tol i^#B©m'fbbfe : b©^^2^To 
1 H — NMR (3 OTC) 

57.91 (d, 2H, J = 7.5Hz, Fmo-c), 7.71 (d, 2 H, J = 
15 7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 

7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.12 (s, 1 H, Man 
4-H-l), 4.9 9 (d, 1H, J = 9.5Hz, Gl cNAcl-H-1), 
4.92 (s, 1H, Man4' -H-l), 4.7 6 (s, 1 H, Man3-H 
-1), 4.5 8 (d, 1H, J = 8.0Hz, G 1 c N A c 2 -H- 1 ) , 4.5 
20 5 (d, 1H, J = 8.4Hz, GlcNAc5' -H-l), 4.4 7 (d, 1 
H, J = 7.8Hz, Gal6' -H-l), 4.3 4 (t, 1 H, Fmoc), 
4. 24 (bd, 1H, J = 1. 9 Hz, Man 3-H- 2), 4. 1 8 (b d d, 
1H, J = 1.4Hz, 3.3Hz, Man4-H-2), 4.11 (bdd, 1 H, 
J = 1.4Hz, 3.5Hz, Man4' -H-2), 2.7 2 (bdd, 1 H, J 
25 =3.0Hz, 15.7Hz, AsN-j3CH), 2.5 2 (bdd, 1 H, J = 
8.7Hz, 15.7Hz, AsN-j3CH), 2.0 6, 2.0 5, 2.0 4, 
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1.89 (each s. each 3 H, Ac);HRMS Ca-lcd fo 
r C 75 H 110 N 6 NaO 45 [M + N a + ] 1 8 3 7.6 4 0 2, found 
1 8 3 7. 6 4 7 1 

9 1 2 

<t&®6 (2 0mg, 9.4/imol) £VzsMKT)V7S. > 1 . 6mg 4HE 
PESft«*« (5 OmM, pH5. 0,3 2 3tf'L) /-f 9S = 

^-•g (5/^V7^PU*;^a& from Viblio Cholerae, 
14 1mU) ^iJP^-feo CO**ft3 7 , CT?18«fMIMibfc«, HPLCSHff 
fc±DK**T**Bbfc. *V>THPLC (YMC Packed Coin 
mn D-ODS-5 S-5 120A ODS No. 2 0 2 0 1 7 8, 2 
0 X 2 5 0mm, BH*tttt5 OmMffltT^^fA***: T*h-hV)V 
= 8 0:2 0, ii4mL/min) -e*«bfc. XKODS*5A (^^'> 
— ;V7 5C18-OPN, 15X10 0mm, II]tH 2 0^5 OmL^itb, & 

^12 (13mg, W7 6X) HSnmftOiitt^-NM 
R *t«f q a q t. - %t b fc £ £ 5&> £ ?t IS b fc o 

mmm i o fl^ti 1 3 

-fc-&«7 (45mg, 24/xmol) W->Jilit7^3>l. 7mgftH 
EPESlW(5 0mM, pH5.0, 8 2 0 /xL) fc**31i\ /-f^S 

t£ (~>^7;V H U from Viblio Cholera 

e, 13 4mU) SJnAfc. CO*** 3 7*CT1 4«fM»«bfc«, HPLC 
#«fcJ:DRJ&*T**Bbfc. ^T, K««WftHPLC (YMC Pac 
ked Column D-ODS-5 S-5 120A ODS No. 2 
02017 8, 20X25 0 mm, M&fttt5 0mM»R7>^^A*» 
*£: T"th^hU;i/=8 0:2 0, ^£5i4mL/m i n) TfSSbfc. MfcOD 
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S#7A (ax^>-JW 5 C 1 8 -OPN, 15X10 0mm, mW\ZH z O 
^5 0mLiU ^2 5%7th^hUM^tT^$tfc) T«tb*i<h 
£3, IWtnfli^*13 (2 8mg, 4X^7 4%) «m&nfe. nsnfcfls 

5 fts^ l 3 ©«5fi©1KBfrfk:Ufc'b<o*« 2 fc^r,, 

1 H — NMR (3 OX:) 

57.92 (d, 2H, J=7.5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 
7.44 (dd, 2H, J=7.5Hz, Fmoc), 5.10 (s, 1 H, Man 
10 4_ H _ 1 ) > 4.99 (d, 1H, J = 9.5Hz, G 1 c N A c 1 - H- 1 ) , 
4.92 (s, 1H, Man4' -H-l). 4.7 6 (s, 1 H, Man3-H 
-1), 4.58 (d, 2H, GlcNAc2,5' -H-l), 4.4 7 (d, 1 
H, J = 8.0Hz, Gal6' -H-l), 4.3 5 (t, 1 H, Fmoc), 
4.24 (bd, 1H, J = 1.9Hz, Man3-H-2), 4.11 (bs, 1 
15 H, Man4' -H-2), 4.0 7 (bs, 1 H. Man4-H-2), 2.7 2 
(bd, 1H, J = 15.5Hz, AsN-/3CH), 2.52 (bdd, 1 H, 
J = 8.7Hz, 15.5Hz, AsN-jJCH), 2.0 6, 2.0 4, 1.8 9 
(each s,each 3 H, Ac);HRMS Calcd for C 
67 H 97 N 5 NaO 40 [M + Na+ 1 6 3 4.5 6 0 8, found, 1 6 3 4. 
20 5 5 6 4 

1 1 Kc^m 1 4 

(47mg, 2 5/zmol) i^^M7;V^>1.9mgS:HE 
PESWI (5 0mM, pH5.0, 8 4 0 /zL) f:^t, ^75^ 
^-1f (yWJVFU^^m from Viblio Cholerae, 
25 3 6 9 mU) ZtilZ.tz 0 H©«** 3 7TCT3 7«HW#«bfc«, HPLC^tff 
fc±0K**7*«Bbfc. R*«F«**««*b, i^THPLC (YMC 
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Packed Column D-ODS-5 S-5 120A ODS N 
o. 202017 8, 20X25 0 mm, jM&ftft 5 OmMttT^^^i^ 
7^.mU : T-febnbU;W=8 0 : 2 0, mil4mL/m i n) Tilbfc„ 
ODS*7A (3^'>-JW5Cl 8-OPN, 15X10 0mm, MJfcH 
5 2 O£5 0mL^U *fc2 5X7th-hU^*tT*HJStfc) 

tztZZ, SKjtf^^tll 4 (2 6mg, iR^6 5%) #£>nfc4b 

4©^5t0ffiiBMbbfet>©^^2^^-r o 
J H — NMR (3 CC) 
10 6 7.9 2 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 
7.43 (dd, 2H, J = 7.5Hz, Fmoc), 5.12 (s, 1 H, Man 
4-H-l), 4.99 (d, 1H, J = 9.4Hz, G 1 cNAc 1-H-l), 
4.9 1 (s, 1H, Man4' -H-l), 4.7 7 (s, 1 H, Man3-H 
15 -1), 4.57 (bd, 2H, GlcNAc2,5' -H-l), 4.4 6 (d, 
1H, J = 7.5Hz, Gal6' -H-l), 4. 3 4 (t, 3H, Fmoc), 
4.24 (bs, 1H, Man4' -H-2), 4.19 (bs, 1 H, M a n 4 
-H-2), 2.72 (bd, 1 H, J = 15.5Hz, AsN-£CH), 
2.52 (bdd, 1H, J = 9.2Hz, 15.5Hz, AsN-/3CH), 
20 2.0 6, 2.0 5, 1.8 9 (each s, each 3H, Ac);HRMS 
Calcd for C 67 H 97 N 5 NaO 40 [M + Na+] 1 6 3 4.5 6 0 8, 
found, 163 4. 5644 
1 2 it&m 1 5 (D-£j$ 
<&&»9 (3 2mg, 18.4/xmol) t*fMl7)V7S. >2. 5mg £H 
25 EPES««»St (5 OmM, pH5.0, 7 13(iL) /-f75 
if (^^TJWHU y^fctSL from Viblio Cholera 
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e, 13 4mU) ZlMtto H©**ft 3 7T:T1 7«MBIWb3!t«, HPLC 
#WKl£DRfc*7ft1*»bfc. «V^T, E**«*HPLC (YMC Pac 
ked Column D-ODS-5 S-5 120A ODS No. 2 
0 2 0 1 7 8, 20X25 Omriu JgM&#m5 OmMPitT^'f AzK^ 
5 t:7tb^h'J^=8 0:20, »14mL/ml n) T»Rb&. Il:OD 
S#^A (37^~>-;i/7 5 C 1 8 -OPN> 15X10 0mm, &®\ZH z O 

£3, @»tt5^*15 (13mg, 1R^5 2%) ^#6nfc. #<b*lfcft; 

10 ft^tl 1.5 ©fcjSOlBWMbUfcfc©** 2 fc^to 
*H— NMR (3 0<C) 

67.92 (d, 2H, J=7.5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.51 (dd, 2H, J = 7.5Hz, Fmoc), 
7.44 (dd, 2H, J = 7.5Hz, Fmoc), 5.0 0 (d, 1 H, J = 

15 9.9Hz, Gl cNAc 1-H-l), 4.9 2 ( s , 1 H, Man4' -H- 
1), 4.7 5 (s, 1H, Man3-H-1), 4.5 8 (d, 2 H, J = 7.5 
Hz, GlcNAc2,5' -H-l), 4. 4 7 (d, 1 H, J = 7. 8 Hz, 
Ga 1 6' -H-l), 4. 3 4 (t, 1 H, Fmo c), 4. 1 0 (bd, 1 H, 
Man3-H-2), 4.0 7 (bs, 1 H, Man4' -H-2), 2.72 (b 

20 dd, 1H, J = 15.5Hz, AsN-/3CH), 2.5 2 (bdd, 1 H, J 
= 9.2Hz, 15.5Hz, AsN-j3CH), 2.0 7, 2.0 5, 1.8 9 
(each s, each 3H, Ac);MS (Fab), Calcd for 
C 61 H 88 N 5 0 35 [M + H+] 1 4 5 0.5, found, 1 4 5 0.3 
1 3 it&m 1 6 ©£•$ 

25 ik&yilO (2 8mg, 1 6 urn o 1 ) tVz/Jkft 7)17^ > 1 . 7 mg £H 
EPESWt (5 OmM, pH5.0, 6 2 4 m L) J -i V 5 
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g (j/^77JH?.iJ y^ttM. f r om Viblio Cholera 
e, 117mU) £Jn*.fc„ 210***3 7t)Tl 7»Ibfct, HPLC 
»aOSMT^bfe. t^T, Rtf***HPLC (YMC Pac 
ked Column D-ODS-5 S-5 120A ODS No. 2 
5 0 2 0 1 7 8, 2 0 X 2 5 0mm> 0mM«7>^AM 
T-feh" hU;V=8 0:2 0, ?^3i4mL/m i n) TttSUbfc. HfcOD 
S#^A (3^^>-JW 5C1 8-OPN, 1 5X 1 0 0mm, ft*JfcH 2 0 
^5 0mLi^U ^2 5%7-thnh'Jj«LTilliStfc) T?JWttLbfct 

£3, BWt*rs-fk;^i 6 (i4. 6mg, ik^6 8%) ##e>ftfco #e>n 

1 H — NMR (3 CC) 

67.92 (d, 2H, J = 7.5Hz, Fmoc), 7.71 (d, 2H, J = 
7.5Hz, Fmoc), 7.50 (dd, 2 H, J = 7.5Hz, Fmoc), 

15 7.4 3 (dd, 2H, J = 7.5Hz, Fmoc), 5.12 (s, 1 H, Man 
4 _ H _ 1)j 4.99 (d, 1H, J = 9.5Hz, Gl cNAcl-H-1), 
4.7 7 (s, 1H, Man3-H-1), 4.5 7 (d, 2H, J = 7.2Hz, 
Gl cNAc 2-H-l), 4.46 (d, 1 H, J = 7.8Hz, Gal6-H 
-1), 4.34 (t, 1H, Fmoc), 4.22 (bd, 1H, J = 2.7Hz, 

20 Man 3 -H- 2), 4. 1 9 (b, 1 H, Man4-H-2), 2.7 2 (bdd, 
1H, J = 15.5Hz, AsN-j3CH), 2.52 (bdd, 1 H, J=9.8 
Hz, 15.5Hz, AsN-j3CH), 2.0 5 (s, 6 H, AcX2), 1.8 
9 (s, 3H, Ac);MS (Fab), Calcd for C 61 H 88 N 5 0 3 
5 [M + H + ] 1 4 5 0.5, found, 1 4 5 0.3 

25 ##0U4 (5-7t^5H-3, 5, 7-hUT^>-7-7;Vta-D- 
£f U-fen- 0 -D-^ h- i- ; y.uMy J -sY — v 9 7*>iy H (7-7 
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5-Acet amide-3, 5,7-t r ideoxy-7-f luoro- 
D _ g i yce ro-/3-D-ga 1 a c to-2-nonu 1 opyr ano 
sidonic acid 2 5 <D&1&) 




G 17 18 

5 ( 1 ) it&W 1 7 (D'&tic 

MTrnm (6 0ml) fcBHK^HJ^A (5 g, 6 9mmo 1) fcig^U JP 
ftftb&^KlD-;*? ] — X (G) (lOg, 5 5mmol) &'PV?"Dtia%.2>o 

2mmmMmhft%kTtc (h;vx>:iix.^=5 •. d ctsjs^t 

IfcttsaSlfc. MI^Mtilbfctl:, **3 0 0 c c fc&<\ 5 
10 aUTtfcJRW****- ttJR**X^y-;V (14ml) 0»^bH*»*tfVi, 
-fb^l 7£9. 0 g 01»4 1%) ifcc 
(2) ft^fel 8 

fc-fi-ttl 7 (4. 3 g, 1 lmmo 1) ttWfc^Vy (12 0ml) ©Jg# 

15 (3. lg. 12mmol) m2 0»bfcE ^>S?^3-* (2. 
3g, 2 2mmol) *Jll*.EJ6MefeMK:RUfc. TLC CvM-> : WBfc 
X5P;V=1 : 1) TSM7^« R*W*ftiSft««**^hU^A** 

20 (8 0ml) C^bthU^^h+yF (43 1mg, 5.5mmol)£ 

in^7;vxf>m^T»bfco TLC (ifix^^ : : #= 1 0 : 
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5 : 1) TR**7fc*Bbfc«» I^«IbIR-1 2 0 ( + ) 

ST->^-^Tftj|ft» KU5» (4 4ml) fcigfrU O'Cfc:?^ 
bfeo RjsS^fcbU^^l/T-fe^^nU F (4.6g, 3 8.5mmol) £ 

+h>:@^mx^;V=2 .: 1) T5»L 0 "C^^ft^ * / -^^jjn^S^^^T 

10 7A^Th^7^- (SM*tt^U->:»«X^=2 : 1) T?»Rbfc 
^18 (2. 8 g, JR^5 8%) 

HO OPiv ^OPiv 

fc£4fe 1 8 PivoJS^^-OBn — p^o^&^ OAc 

OCOCH 2 CI OCOCH 2 CI 

19 2 0 

( 3 ) Qe&m l 9 

18 ( 2 0 0 m g , 0.455 mm ol) S^nn^^> (7.8m 
15 1) tKUS?> (1.3ml) fafcZuumm (155mg, 0. 9 1 

mmo 1) T;i/Xf>m^T- 1 5TCT?8H*Ufc**& 1 5»MR*S* 

feo R«*7**»8k ^y-^ (5ml) Tfc^nnlHM^x^U 

20 ^->U*yiW7A^PVh^77^- (»8X^:^>=1 : 4) 
tUfib, {b^l 9 OKftl 7 2mg, JK^7 3. 5%) £#fc„ 
X H— NMR (4 0 0MHz, CDC1 3 ) 

6 7.3 7 - 7.2 9 (m, 5 H, Ph), 5.3 9 (dd, 1 H, J lt 2 = 
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8.0Hz, J 2i3 =10.4Hz, H-2), 4.8 9 (dd, 1 H. J 3 . 4 = 
3.4Hz, H- 3), 4.8 9, 4.6 2 (2 d, 2H, J = 12.5Hz, OC 
H 2 Ph), 4. 5 3 (d, 1H, H-l), 4. 3 7 (dd, 1 H, J 6a , 6b = 
11.5Hz, J 6a>5 =6.0Hz, H-6a), 4.3 2 (dd, 1 H, J 6b , s 
5 =6. 6 Hz, H-6b), 4. 0 0 (m, 1H, H-4), 3. 9 2 (s, 2 H, 
COCH 2 Cl), 3.75 (dd, 1H, H-5), 1.23, 1.19 (2s, 

1 8H, COC (CH„) 3 J 

13 C-NMR (4 0 0MHz, CDC1 3 ) . 

6 1 7 8.3 3, 1 7 7.5 7, 1.6 5.9 2, (C = 0), 1 3 6.6 6, 
10 1 2 8.4 8, 1 2 8.0 7, 1 2 7.8 9 (Ph), 99.16 (C-l), 

7 2. 8 2 (C- 3), 7 2. 3 5 (C- 5), 7 0. 9 2 (C-2). 7 0. 4 9 
(OCH 2 Ph), 6 7.2 9 (C-4), 6 2.3 0 (C-6). 4 0.4 0 (CO 

CH.Cl). 3 8.9 5, 3 8.8 0 (COC (CH 3 ) 3 ), 27.14, 

2 6.9 8 CCOC <CH 3 ) 8 ] 

15 iH-NMR, 13 C -NMRteB r uke rOAVANCE 4 0 0 (4 0 0M 

^>7 1>H 5 (ppm) T?, IS^fiftttJ (Hz) 7*htc 0 5/U*^*5A 
i7n7h^7xf-dl Merck Silicagel60, 70-230 
20 me s hXS2 3 0-4 0 Ome sh^, #«->'J #y;W*H*fc¥4t«©S i 
' lica Gel 60 (Spherical) ^ KftfttM (^TTLC) 
tUtttE. Me r k*fc«DC-P latten Kieselgel 60 
F254 (Artl, 0571 5) £&fflbfc 0 ffij&tttt? D V h ^ 7>r - 
(HPLC) ©*7A^MfX^i COSMOSIL 5C 18 -A 
25 R Packed Co 1 umn (H- 6X 1 5 0mm), HfflU 

ft&imt. JASCOtI©FP-210 S p e c t r o f 1 uo r ome t 
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e r *m^tZo 
(4) ik&%0 2 0 (D-£rl& 

ft^t) 19 (300mg, 0.583 mm o 1) £ ^ □ □ * > ( 5 . 8m 

5 _ Hj7j ^ijH (DAST) ^riP^feo D AS T£Jn*. 1 0 ^fitlb 1 
WIE^^^feo TLCT«MU (3ml) T'DAST 

X^;V : ^1^>=1 : 6) ~l:mmUk&m2 0 (JR*2 1 lrag, JR*7 
0%) £#fco 
10 X H-NMR (4 0 0MHz, CDC1 3 ) 

6 7.3 7 - 7.2 7 (m, 5 H, Ph), 5.3 1 (ddd, 1 H, J 3 , F =1. 
4.3Hz, J 3>4 =9.69Hz, J 2>3 =9.63Hz, H-3), 5.0 4 
(dd, 1H, J li2 =7.93Hz, H-2), 4.8 6 (d, 1H, J = 
12.2Hz, OCH 2 Ph), 4.60 (d, 1 H, H-l), 4.5 9 (d, 1 
15 H, OCH 2 Ph), 4.44 (ddd, 1 H, J 4>5 =9.04Hz, J 4> F = 
50.6Hz, H-4), 4. 4 3 (ddd, 1 H, J 6 a , 6 b = 1 2 . 1 H z , 
. j 6a 5 =2.41Hz, J 6a , F =2. 2 3Hz, H-6a), 4.2 4 (ddd, 
1H, J 6b , 5 =5. 6 7Hz, J 6b , F =l. 2 8Hz, H-6b), 3.9 3 (s, 
2H, OCOCH 2 Cl), 3.7 5 (m, 1 H, H-5), 1.2 5, 1.18 
20 (2 s, 1 8H, OCOC (CH 3 ) 3 J 

13 C-NMR (4 0 0MHz, CDC1 3 ) 

6 1 7 7.9 4, 1 1 7.4 3, 1 6 5.8 8 (C = 0), 1 3 6.3 4, 
1 2 8.5 5, 1 3 8.2 3, 1 2 7.9 2 (Ph), 9 8.6 8 (C-l), 
8 7.3 5 (d, J 4> F =l 8 8. 6 2Hz, C-4), 7 2.6 5 (d, J 2 , F = 
25 7.9 6 Hz, C- 2), 7 2.0 5 (d, J 3 . F = 2 0. 0 2 H z , C-3), 

71.49 (d, J 5> F =2 3. 0 9Hz, C- 5), 7 0.8 0 (OCH 2 Ph), 
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62.12 (C-6), 4 0.3 0 (O C O _CH 2 C 1 ) , 3 8 . 8 7 [OCO.C . 
(CH 3 ) 3 ), 27. 17, 26. 92 (OCOC (CH 3 ) 3 ] 

2 1 2 2 

(5) 4£&W2 l<D&f& 
5 {k&m2 0 (6 2 5mg, 1. 2 lmmo 1 ) ? J -fr ( 2 4. 2 m 1 ) 

7J^'>^T-15tT«b^6, ^HJ^A^h^F (13. 
lmg, O Jmmol) fcJUAfc. 3 0 »«TL CTl^StlW * 
>^iiiIIR-120 ( + ) T*fD (pH6-7) U »IIB&*ii««flEii*B 

10 1 : 4) *e»«Wt£-«2 1 OK* 3 9 5mg, J&*7 4%) 
X H— NMR (4 0 0MHz, CDC1 3 ) 

5 7.3 8 - 7.2 9 (m, 5H, Ph), 5.18 (ddd, 1 H, J 3 , F = 
14. 8 Hz, J.. 4 =9. 5 1Hz, J 2> 3 = 8 . 9 9 H z , H - 3 ) , 4. 9 0 
(d, 1H, J = 11.7, OCH 2 Ph), 4.6 3 (d, 1 H, OCH 2 Ph), 

15 4.4 7 (ddd, 1H, J 5 , 6a =2. 4 3Hz, J 6a>F =2.2Hz, H- 
6a), 4.47 (d, 1H, J 1>2 =7.7Hz, H-l), 4.3 8 (ddd, 
1H, J 4>5 =8.96Hz, J 3>4 -9.67Hz, J 4 , F =50.8Hz, H- 
4), 4.23 (ddd, 1H, J 6a , 6b =l 2.0Hz, J 6b , 5 = 6. 0 5 H z , 
j 6b F = 1 . 2 6 H z , H-6b), 3.75 (m, 1 H, H-5), 3.5 4 (m, 

20 1H, J 2 . oh=2. 7 0Hz, H- 2), 1.2 7, 1.2 6 C2 s, 1 8H, O 
COC (CH 3 ) 3 ] 

13 C-NMR. (40 0MHz, CDC1 3 ) 

6 1 7 8.1 7, 1 7 7.9 4 (C = 0), 1 3 6.5 4, 1 2 8.5 4, 



te^3 2 0 
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1 2 8.1 7, 1 2 8.1 2 (Ph), 101.31 (C-l), 8 7.4 5 (d. 
J 4i F =l 8 7. 3 9Hz, C-4). 7 4.17 (d, J 3 , F = 1 8 . 8 8 H z , 
C- 3), 7 2.4 5 (d, J 2 , F =7.56Hz, C-2), 71.45 (d, 
J 5 F =2 3. 2 6Hz, C-5), 71.09 (OCH 2 Ph), 6 2.44 (C- 
5 6), 3 8.9 0, 3 8.8 5 [OCOC (CH 3 ) 3 L 2 7.1 4, 2 6.9 9 
COCOC (C_H 3 ) 3 ] 
(6) it^m2 2(D^$L 
tfU> ? > (22.2^1, 0.27 4mmo 1 ) »bfc^nn^3 ? > (3 

i o n\) ^^o c CT^7KhU y)^u^^>X)Vy^yW. (4 6 11 1 , 

10 0.2 7 4mmol) ^ITU 1 5^ l^nu^Xlm 
1) l»lfcfeO^0'CTlTbfco TLCTiimM&£5ifSU WJ&W&ty 

if> (lml) fc**>U T;l/rf>m^T^TT^b^hU^A (1 3mg, 
15 0. 2 0 6mm o 1), rh^y^^^DM H (57mg, 0.2 0 6m 
mo 1) =SrJn^4 0 c CTS^$^feo 2 IfliT L CT^i^^if«J±H 

;V:^U->=1 : 4) TH§£bTtelirtJ2 2 (JR*3 0.4mg, JR* 9 
20 5 %) £#fc 0 

1 H — NMR (4 0 0MHz, CDC1 3 ) 

6 7.3 9 - 7.3 2 (m, 5H, P h) , 4.9 9 (ddd, 1 H, J 3> F = 
13.18Hz, J 3>4 =9.27Hz, J 2>3 =3.87Hz, H-3), 
4.9 3 (d, 1H, J = 12.07Hz, OCH 2 Ph), 4.6 7 (d, 1 H, 
25 J 1>2 =1.18Hz, H-l), 4.6 3 (d, 1 H, OCH 2 Ph), 4.5 1 
(ddd, 1H, J 6a> 6b =l 1. 9 5Hz, J 6a> s = 2. 5 4 H z , J 6a , F = 



WO 2004/058984 



45 



:T/JP2003/016523 



2.08Hz, H-6a), 4.2 3 (ddd, 1 H, J 6b , 5 = 6. 1 4 H z , 

f=1 .i4Hz, H-6b), 4.08 (m, 1 H, H-2), 3.6 4 (m, 
1H, H-5), 1.26 [2 s, 18 H, OCOC (CH 3 ) 3 ) 
13 C-NMR (4 0 0MHz, CDC1 3 ) 

6 1 7 8.0 1, 1 7 7.6 8 (C = 0), 1 3 6.0 6, 1 2 8.6 3, 

1 2 8.3 1, 1 2 8.1 4 (Ph), 9 7.2 5 (C-l), 85.51 (d, 
J 4iF = 1 8 3.9 7, C-4), 72.01 (d, J 5>F =2 3.8 9, C-5), 

7 1. 7 3 (d, J 3 , F =l 8. 9 8, C-3) 

7 0.5 7 (OCH 2 Ph), 6 2.4 2 (C-2, C- 6), 3 9.0 8, 3 8.9 
0 (OCOC (CH 3 ) 3 L 2 7. 1 8, 2 6. 9 5 COCOC (CH 3 ) 3 ] 

HO-. N 3 HO^NHAc 

2 3 2 4 

(7) <t&W2 3(D^J& 

\^m2 2 (1 8 Omg, 0. 3 8 7mmo 1 ) (8ml) \Z®- 

^LtbU^A/h^yF (9 2 2mg, 9.67mmol) £;fin;Utl£L4 

ot«$tfc„ 4. smm'&TLceix-tfy b\z& tz-Dtcztzmmv 
i-ft>M§iR-i2o (+) T^fp^, sitiiw- mm*z/vx 

tJ2 3 (JRI10 5. 3mg, JRJ(S9 1.6 96) £#fco 
X H — NMR (4 0 0MHz, CDC1 3 ), 

6 7.4 0- 7.3 1 (m, 5 H, P h) , 4.9 6 (d, 1 H, J = 12.13 
Hz, OCH 2 Ph), 4.7 1 (d, 1 H, J li2 =1.33Hz, H-l), 
4.69 (d, 1H, OCH 2 Ph), 4.4 9 (ddd, 1 H, J 4>F =51.0 
6Hz, J 4 , 5 =9. 1 9Hz, J 3>4 =9.20Hz, H-4), 4.0 2 (m, 
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1H, H-2), 3.93 (dddd, 1 H, J 6 a, 6b =1 2. 1 9 H z , J 6a>5 
= 2. 31Hz, J 6a , F =2. 3 2Hz, J 6 a , OH = 6 . 2 0 H z , H- 6 a) , 
3.8 9 - 3.7 7 (m, 2H, H-3, H-6b), 3.3 9 (m, 1 H, H- 
5), 

5 13 C-NMR (4 0 0MHz, CDC1 3 ), 

6 1 3 6.3 9, 1 2 8.6 2, 1 2 8.2 4, 1 2 7.8 3 (Ph), 98.63 
(C-l), 88.19 (d, J 4 , F =l 7 8. 9 1Hz, C-4), 73.95 
(d, J 5 . F =2 5. 4 8Hz, C-5), 71.18 (OCH 2 Ph), 71.16 
(d, J 3 . F =l 9. 6 9Hz, C- 3), 6 4.4 8 (d, J 2 , F =8.42Hz, 

10 C-2), 6 1.39 (C-6) 
(8) fc&<$}2 

\^m2 3 (1 0 5mg, 0. 3 5 3mmo 1) **9J-fr (7ml) \zM 
frVm*WM (3 3 3 m1, 3. 5 3 mo 1) T;V^>»«ETT?tt 
^1010% ■pd/CftUn^**«iftbT^6M*T?«« i ^fc. 2^M«TL 

>^57-f- (»»X^;V: ^^y-;V=5 : 1) T»«Mb^*2 4 OK* 5" 
7mg, JR*7 2%) 
iH-NMR (4 0 0MHz, D 2 0), 

8 5.23 (dd, 1H, J li2 =2.69Hz, J 1>F =1.44Hz, H- 
20 1-a), 4.6 5 (ddd, 1 H, J 4 . F = 5 0 . 9 4 H z , J 3>4 =9.06H 
z, J 4;5 =9.58Hz, H-4-a), 4.4 7 (m, 1 H, H- 2 - a) , 
4.43 (ddd, 1H, J 3 , F =l 4. 2 8Hz, J 2>3 =4.9Hz, H-3 
-a), 4.16 (m, 1H, H-b-a), 3.9 5 (m, 2H, H-6a-fl, 
H-6b-ot), 2.14 (s, 3H, NHCOCHg-a) 
25 ' 13 C-NMR (4 0 0MHz, D 2 0), 

8 1 7 5.2 7 (0 = 0-0!), 9 3.4 6 (C-l-a), 8 8.3 0 (d, J 
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4 F = 1 7 7.0 0Hz, C-4-a). 6 9.91 (d, J 5> F = 2 4. 4 1 H z , 
C-5-.o), 6 7.6 0 (d, J 3>F =18. 74Hz, C-3-oO, 

6 0.3 6 (C-6), 54.12 (d, J 2>F =8.68Hz, C-2-a). 

2 2.31 (NHCOCHr a) 



( 9 ) fc-a-tl 2 5 CD^fiS 

M 2 4 (5 0mg, 0. 2 2 4mmol) t!;Vtf>^bU^A (12 3 
mg, l.nmmol) t^Jfc»r;V^5 > (5mg) ftU>«^hU^« 
MdOOmM, P H7.5, 3. 4ml) »U f*>7i^F 
9— K (5 0U) SJn*.*ST!Rfc*IM&bfc. 2 4«fM«R*»«*««tt» 
3*, ^*©*fc*^btt<*>5a«»»*9ix (AG 1 -X8, 2 0 0 -4 
OOmesh, formate f o r m) fcOtffc. 7K 3 0 0 m 1 
lM**T@H***Hi2tf«ffia*U (Sephadex 
G-15, *) T»8Uft^«2 5 (JRI40mg, JR*5 8.9X) 
iH-NMR (4 0 0MHz, D 2 0), 

6 4.61 (dd, 1H, J 7 , 8 =8.97Hz, J 7 , F = 4 5 . 5 6 H z , H 
-7), 4.18 (dd, 1H, J s. 6 =1 0. 6 3Hz, J 6> F = 2 9 . 8 6 H z , 
H-6), 4.15 (m, 1H, H-4). 4.0 7 (m, 1 H, H-8), 4.0 2 
(dd, 1H, J 4 . 5 =1 0. 1 0Hz, H-5), 3.90 (ddd, 1 H, 
J 9a9b =12.18Hz, J 9a .s=2.77Hz, J 9 a . F = 2 . 8 6 H z , H- 
9a), 3.76 (ddd, 1H, J 9 b . 8 = 5. 3 3 H z , J 9b . F = 2 . 0 6 H z , 
K-9b), 2.40 (dd, 1 H, J 3e a. 3ax= 1 3 - 0 0 • J 3 ea.4 = 4.8 
8HZ) H-3eq), 2. 1 5 (s, 3H, OCOCH 3 ), 2. 0 0 (dd, 1 
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H, J 3ax . 4 =1 1. 7 0Hz, H-3 ax), 
13 C-NMR (4 0 0MHz, D 2 0), 

6 1 7 5.1 7, 1 7 3.6 8 (C = 0), 9 6.01 (C-l), 89.12 ( d , 
J 7 F = 1 7 9 . 2 3 H z , C- 7), 6 9.6 7 (d, J 6 , K = 1 7 . 4 1 H z , 
5 C-6), 68.31 (d, J 8 . F = 2 6. 5 0Hz, C- 8), 6 7.2 6 (C- 
4), 6 2.7 0 (C-6), 52.17 (C-5), 39.19 (C-3), 
2 2.61 (NHCOCHJ, 

##M1 5 (5-7^3- F- 3, 5, 8-hUft^>-8-7Jl/tD-D-^ 
10 uisTfrM) 

5-Acetamide-3,5,8-trideoxy-8-f luoro-D 
-glycero-j3-D-gal ac to-2-nonulopyranos 
idonic acid 27 

ymo^-^z^xzyyjvm. (2 6) frzs-r-t?^ h-3, 5, 8-h 

7*>yH (2 7) ^^Ufeo 




27 
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1 H — NMR (4 0 0MHz, D z O), 

6 4.69 (dddd, 1 H, J 8tF =48.7Hz, J 8>9a =5.0Hz, J 
8 9b =3.5Hz, H-8), 4.03 (ddd, 1 H, J 4 . 5 =10.0Hz, 
J 3ax . 4=1 1- 1Hz, J 3eq>4 =4. 7Hz, H-4), 3.95 (dd, 1 H, 

5 j 4 s=1 o. 0Hz, J 5(6 =9.9Hz, H-5). 3.9 4 (ddd, 1 H, 
J 6i7 =~0Hz, J 7>8 =6.8Hz, J 7>F .=14.0Hz, H-7). 3.8 
8 (ddd, 1H, J 9a9b =l 3. 3Hz, J 9a>3 =3.5Hz, J 9b , F =2 
8.0Hz, H-9b), 3.86 (dd, 1H, J 5> 6 = 9 . 9Hz, J 6 . 7 =~ 
OHz, H-6), 3.72 (ddd, 1 H, J 9 a , 9 b = 5 . 3 3 H z , J 9 a.8 = 

10 5.0Hz, J 9a> F =3 0. 6Hz, H-9a), 2.2 8 (dd, 1H, J 3eQ> 
3ax =13.00, J 3eQ , 4 =4. 6Hz, H-3eq), 2.0 5 (s, 3 H, A 
c), 1.87 (dd, 1H, J 3ax> 4 =1 1. 1Hz, J 3e Q> 3 ax = 1 3 . 0 0 , 
H-3ax) 

##M1 6 (5,-T-fe^^ F-3, 5, 9-hUr^y-9-7Mo-D-^ 
15 UirD- j8 -T>-y^ h- 2 -y^Ptf^y 7>^yH (9-7M 

5-Acetamide-3,5,9-tr ideoxy-9-f luoro-D 
-glycero-/3-D-gal ac to-2-nonu'lopyranos 
idonic acid 28 <D-&J&) 
20 TIB^X^r-Ai^oT^T^m (2 6) 5~7±?S. H-3. 5, 9 - h 

i/Y — vZ 7*yyY (2 8) £-&i&bfco 
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HO OH 

HQb»*-7--/v-£v*> 



Tr 




b,c 




Aci 



26 



d 




28 




NH 2 




R"« 



7F:R - F, R 1 - R"=OH 
8F:R - R"=OH, R" = F 
9F:R=R'OH,R"=F 
OH:R= R' = R"=OH 



. (a) (1) Dowex 50-X8, M e OH, (2) Ac 2 0, 6 0%HC1 
5 0 4 ; 

(b) (1) lH-Te t r az o 1 e, CH 3 CN, (2) t-BuOOH, 
CH 3 CN, (3) DBU, CH 3 CN, (4) NaOMe, M e OH, H 2 0 

z/7)Vn (0. 0 7 4mmo 1) ^Mg^PS—fr (3ml) fcfcj^U 7 )V 
MTOM#WSDowex-5 0W-X8 (6 5mg) SJD^L, 
10 3B#raKJiS$1i:fc. RJ6**T£fllBU ^^MffiMtbfco 3£&&&7Kim 
(2 0 0 /xl) fc^U -2 0 e CT^#b7^^6^7jc^m : 6 0Xj|**»= 
15:1^1(22/2 1) £Sn;L, 1 0ttT4 0 

B%, E«»«SB»x^T»RLT, JBfnmW*Tife#bfc. ^TM&^tK 

is is7)vn (29) &^traaE*»fc. aattcMP-s' -^ny^-fh 

(3 0) (0.2 3mmol) £^>if>T9J*0 3 IWcftU 3Ml«bfc7 

-fehnhu;u (ioo Mi) ^^n^n^bHiffeo 7;p=f>»«tT3k*+T 

»»l/WlH-rh77-JV (17mg, 0.2 3mmol) £jjnx.fc„ 5 
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7k*Wm^tCo BM®bfc7th^hUJV (4 0 0 m l) &;&n^ 7)VzJ 
>«rF*»b&**52. 5MOt-BuOOHh)H>*« ( 2 9 0 /x 1 ) * 

^^JV7-fl« (53M) §ITbl0»#bTt-BuOOH^^ 
X>^bfe 0 DBU (18iil) *«TbT2 0»MSn?«^l/&. 

R**7*MMfc -*9J-fr (0. 6 7ml), 7j< (1. 3 5ml), ^hU^A 

^^>M3 6 0mg) ftnn^a»Tri 6«nwE*a*fc- e**7**r« 

yjcTft&ffiU ^nn^^>-cfti!Hfc. *I*2 5 Wt?8mlg*ST?* 
JE»«Ufc. I©7X»Sephadex G- 1 5 ( 1 . 8 <t> X 9 0 c m) 
^V^J^7A^7h^77^ (BHttK: 2 0mM7> ; 6-77jc, % 
I:0.3ml/min) T?tt«U CMP->7JV«&ftfc. 
##0318 CMP- 7" -x*^-7 M -7;V*n-->T;VM©^ 

3/T;Hfe©^fcDK:'fb'&* (2 5) *ffl^fcW##f!i7 t^UfcLTCM 
p_ 7 » -x^^v- 7" -7;i/^n-->T;«^^^bfeo NMRf-^^l^ 

^-NMR (40 0MHz, 5 0 mM ND 4 DC0 3 in D 2 C0, 
5 8.0 4 (d, 1H, J 5i6 =7.6Hz, H-6), 6.2 0 (d, 1 H, 
J 65 = 7.6Hz, H-5), 6.06 (d, 1H, J lV ,. = 4. 5 H z . H- 
1'), 4.54 (dd, 1H, J r , r = 9.5Hz, J r . F = 4 5 . 9 H z , H 
-7"), 4.4 2-4.2 0 (m, 7 H, H~2\ H-3', H-4', H-5' 
a> h-5' b, H-6", H-8"), 4.16 (ddd, 1 H, J 4 . 3 - eq = 
4.7Hz, J 4 - 3 -ax=l 1. 3Hz, J 4 . 5 =10.3Hz, H-4"), 
4.0 3 (dd, 1H, J l . 4 . = J B . i( . = 10.3Hz, H-5"), 3.9 1 
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(ddd, 1H, J =1 2.2Hz, J,-.. .--2.8Hz. 

j g „ a F =2.8Hz, H-9" a), 3.75 (ddd, 1H, J 9 . a> B - h = 
12.2Hz, J 9 .. b . 8 - = 5. 4Hz, J 9 „ b , F = 2. 1 H z , H- 9 " b), 
2.61 (dd, 1H, J 3 -ea. 4»=4- 7Hz, J gem =13.3Hz, H- 
3" eq), 2.14 (s, 3H, Ac), 1.76 (ddd, 1 H, J 3 » ax , 4 - 
= 11. 5Hz, J gem =13.3Hz, J 3 -a X ,P=5. 6Hz, H-3" ax), 
##0119 CMP-8" -5***3/- 8" -7)V*U-zs7)m<D&& 

isT)Vn<Dttt>Q\Z{b&m (2 7) *fflVi»tt^7 t^KbTCM 

p_ 8 » _^^>-8" -7Mo-y7M^^^fc. NMRt-^§K 

iH-NMR (4 0 0MHz, 50mM ND 4 DC0 3 in D 2 0), 
5 8.0 8 (d, 1H, J 5>6 =7.6Hz, H-6), 6.20 (d, 1 H, 
J 65 =7.6Hz, H-5), 6.09 (d, 1H, J 1 ., = 4. i Hz . 
H-l'), 4.90 (m, 1H, H-8"), 4.4 2 (dd, 1H, J 8 ., a . = 
j 3 , 4 . = 4. 9Hz, H-3'), 4.39 (dd, 1H, J 2>> r = 4. 1 H z , 
J. 2 . ,.=4. 9Hz, H-2'), 4.31-4.28 (m, 3 H, H-4\ H 
-5' a, H-5' b), 4.15 (ddd, 1 H, J 4 - 8 - . ,= 4- 4 H z , 
J 4 -. 8 -„=l 1.5Hz. J 4 , 5 = 10.5Hz, H-4"), 4-10-3.90 
(m, 5H, H-5", H-6", H-7", H-9" a, H-9" b), 2.6 0 
(dd, 1H, J 3 »ea. 4" =4. 4Hz, J gem =l 3. 1Hz, H-3" eq), 
2. 1 3 (s, 3H, Ac), 1.7 7 (ddd, 1 H, J s - ax . 4 - = 1 1 • 5 H 
z, J gem =13.1Hz, J 3 "a X ,P=4.5Hz, H-3" ax), 
##012 0 CMP- 9" ~^^V-9" -7)\,HrU-z/7)Vm<D&i& 

is7)VM(DtttDV\at&m (2 8) fcfflVifc£J^tt##«7tW«lCbTCM 
p-9" -x^-^r'>-9" -^;i/^n-">T;m*'&^^fc- 
ftlMl FmociTOA 0 ^>075;Sii^fl^»70a2, 
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3Ii7XA°7^> (Cl-1) ^cktf Fmo cSm/t7^ >CD75 / It 
1^11^210^/^7002, 3mm77,^y^r> (C 1 - 2 2SWC 1 - 
3) 

#%«3J3t#enfcFmo cIt7XA°7^>(Z)75yl^^Mbfe7y 
5 7Dii7XA'7^>f^>7;H^ii^^TCMP-y7^i^^$t 

fee 

SxT;i/m^#mtbTQ! 2, 3^^mTfe^TUiK(DR at, Re c omb 
i n a n t &5fc£>fc<Z)£Jl ^fc c 
##M3T#6tlfc7y70 9i (2 0mg, 10.1/imol) ^50mM 

io tjon?jinmmwt (ph=6.o; s.mi) izmm^^rc^ ^skmr^y^y 

(BSA, 5mg) £inx.£o CMP-y7M (2 6mg, 4 0.4 

iLimo 1 )■» Alkal ine phosphatase (5/zl, 125un 
i t ) SrJP^-ftrf So 052,3-Sialyltransfera 
se (CALBIOCHEMtE 100/il) £itJA. 3 71CT* 4 8 R|1M3HK$ 

^Dfe^> HPLC^«*7AKT»»l/ft (YMC-Pack R&D OD 
S, D-ODS-5-A, 2 0 X 2 5 0mm, AN/2 5mM AcONH4 
buf f er = 18/82, 7. 5ml/mi n., wave length; 2 
20 7 4 nm) tZLZ, 2 5^fc^>7Dlli (Cl-1) 

ft3 0««, 3 4»^/y7nl0i (Cl-2) ^ (Cl- 

i, 2, 3^Wn0.7mg (2.7%), 1. 9mg (8. 

3%), 3. 5mg (15.3%) i^L #ft^ONMRT-^^T©i 
25 «DT^5i> 

(Cl-1) 



WO 2004/058984 



54 



»CT/JP2003/016523 



l H NMR (4 0 0MHz, D 2 0, 3 0*0, HOD = 4. 81) 
6 7.9 0 (d, 2H, Fmoc), 7. 6 9 (d, 2H, Fmoc), 7.49 
(dd, 2H, Fmoc), 7.4 2 (dd, 2 H, Fmoc), 5.10 (s, 1 
H, Man 4 -HI), 4. 97 (d, 1H, GlcNAcl-Hl), 4. 91 

5 (s, 1H, Man4' -H-l), 4.5 0-4.6 0 (m, 4H), 4.3 4 
(1H, Fmoc), 4.24 (bs, 1 H, Man3-H2), 4.18 (bs, 
1H, Man4-H2), 4. 1 0 (m, 2H), 2.74 (m, 3 H, A s n — /3 
CH, NeuAc7, 7' -H3eq), 2.4 0 - 2.6 0 (m, 1 H, Asn 
-J3CH), 2.05, 2.03, 2.02 (each s, Ac), 1.77 (dd, 

10 2H, NeuAc7, 7.' -H3ax) . 
tt&m (CI -2) 

J H NMR (4 0 0MHz, D 2 0, 3 0^, HOD = 4.81) 

6 7.9 0 (d, 2H, Fmoc), 7.6 9 (d, 2 H, Fmoc), 7.49 

(dd, 2H, Fmoc), 7.42 (dd, 2 H, Fmoc), 5.10 (s, 1 
15 H, Man4-Hl), 4.9 7 (d, 1 H, GlcNAcl-Hl), 4.9 0 

(s, 1H, Man4' -H-l), 4.4 7-4.6 0 (m), 4.4 3 (d, 1 
H), 4.3 2 (1H, Fmoc), 4.2 2 (bs, 2H), 4.17 (bs, 1 H, 
Man4-H2), 4.06-4.13 (m, 2H), 2.72 (m, 2 H, Asn 
-/3CH, Ne uAc 7 -H 3 e q), 2.5 0 - 2.6 0 (m, 1H, Asn- 
20 J3CH), 2.0 5, 2.0 3, 2.0 1 (each s, Ac), 1.77 (dd, 

1H, Ne u Ac 7 -H3 a x) . 
it&m (CI -3) 

X H NMR (4 0 0MHz, D a O, 3 0t, HOD = 4.81) 
6 7.9 0 (d, 2H, Fmoc), 7.69 (d, 2 H, Fmoc), 7.49 
25 (dd, 2H, Fmoc), 7.4 2 (dd, 2 H, Fmoc), 5.10 (s, 1 
H, Man4-Hl), 4.9 7 (d, 1 H, GlcNAcl-Hl), 4.9 0 
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(s, 1H, Man4' -H-l), 4.5 0-4.6 0 (m), 4.4 5 (d, 1 
H), 4.33 (1H, Fmoc), 4.2 2 (m, 2H). 4.17 (bs. 1 H. 
Man4-H2), 4.0 9 (m. 2H), 2.7 4 (m. 2 H, Asn-0CH, 
NeuAc 7-H3 e q), 2.4 5- 2.6 0 (m, 1 H, Asn-^CH), 

2.0 5, 2.0 3, 2.0 2, 2.0 0 (each s, Ac), 1.7 7 (dd, 

1 H, Ne u Ac 7 -H 3 a x) 

NeuAc a2— 3Gal 0 1-MG1cNAc0 l-^2Mana l x 

6 Mani3 l-MGlcNAc/3 1— 4GlcNAc-«-Asn-Fmoc 

NeuAca2-*~3Gal 0 l-*-4GlcNAcj3 l*aianor 
(C 1 - 1) 



Gal /3 l—4GlcNAc 0 i-*-2Man a ly 

*Man 0 l-*-4GlcNAc 0 l-»-4GlcNAc-»-Asn-Fmoc 

NeuAc a 2-*-3Gal 0 1-MGlcNAc 0 MMan a / 
10 (Cl-2) 

NeuAc a 2-^3Gal 0 1-MGlcNAc 0 l-^2Man a l x 

6 Man0 1— 4GlcNAc0 1-MGlcNAc-Hlsn-Fmoc 

Gal j3 l-*-4GlcNAc 0 l-*~2Man a TT 
(C 1-3) 

mMmnm&nfcib&to (Cl-2) (2mg, 0.8 8/xmol) hVz/fiL 
15 »7J^5>lmgSHEPESlWI*« (5 0mM, pH5.0) lOOfil 
S&fcfl-tf^hS'*'— * (*^X*tt«, from Jac 
k Beans, 5/iL, 1 0 0 mU) Srlfl^fc. 3 7 'CT 1 5 RIHI 

^ftm ^t/^^Jl/^-^ii^fTofco 5^HPLC (ODS* 
2.0<f)X25cm, SM*a»5 0mM»ll7> ; E=^A7K»fae:T'fe 
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h-hU;V=8 2 : 18, ffiM7. 5ml/min) T*t§5lb&&, &ft£«tS« 

5 5, @6*}<hT ; g>lb'&t) (C 2) WO. 5 m g^e>nfc. NMRj-^HTOt 

J H NMR (4 0 0MHz, D z O, 3 0 1:, HOD = 4. 8 1 ) 
6 7.90 (d, 2H, Fmoc), 7.69 (d, 2 H, Fmoc), 7.49 
(dd, 2H, Fmoc), 7.42 (dd, 2 H, Fmoc), 5.10 (s, 1 

10 H, Man 4-H1), 4. 98 (d, 1H, GlcNAcl-Hl), 4. 90 
(s, 1H, Man4' -H-l), 4.5 0 -4.6 0 (m), 4.3 3 ( 1 H, 
Fmoc), 4.2 2 (m, 2H), 4.17 (bs, 1 H, Man4-H2), 
4. 10 (m, 2H), 2.74 (m, 2H, As n-/3 CH, NeuAc7-H 
3eq), 2.4 5-2.6 0 (m, 1 H, Asn-J3CH), 2.0 5, 2.0 3, 

15 2.0 1 (each s, Ac), 1.78 (dd, 1 H, NeuAc7-H3a 
x) 

GlcNAc/31— 2Manalx 

6 Manj3 H-4GlcNAc/3 H-4GlcNAc-»-Asn-Fmoc 

NeuAc a 2-*-3Gal 0 1-MGlcNAc j8 l-^2Man a r 
(C 2) 

mum 3 

20 H^2T#e>n^^tl (C2) (1.8mg, 0. 86/xmo 1) 

M7^5>lmg^CHEPESWt (5 0mM, pH5.0) 9 0 

At i fc*#sia\ seicN-j-t^v- j3-^;v3+h^-^— if (v^y;i/H 

Uy^ttfi, from Jack Beans) ^4^ 1 (2 5 0mU) Mfc. 
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5i$HPLC (ODS^7^ 2.04>X25cm, JgPliS$&«5 OmMWm. 
y^^Ed^ATK^ : h U JV= 8 2:18, $S®7. 5ml /mi n) 

T?»«bfc«, gtt&WIB* ^V^TStlSftflfcSfftjfc. 8®%%* 2 0 0 /i 1 
^tODS-*7A^n7h^77^f- (3^v^-Jl/7 5 C 18 -o p n, 

v^TM^s^ffofctc^, g^tT^^t) (C3) ^o. 9/ig#e»nfc 0 

X H NMR (400 MHz, D 2 0, 3 0^, HOD=4.81) 

6 8.01 (d, 2H, J = 7.6, Fmoc), 7.80 (d, 2H, J = 7. 

6, Fmoc), 7.60 (dd, 2 H, J = 7.6, Fmoc), 7.53 (dd, 

10 2H, J = 7.6, Fmoc), 5.21 (s, 1 H, Man4-Hl), 5.09 
(d, 1H, J = 8.8, GlcNAcl-Hl), 5.0 0 (s, 1 H, Man 
4 > _ H _ 1 ) > 4.8 7 (s, 1H), 4.6 0 -4.7 8 (m, 5H), 4.4 0 
-4.50 (bm, 2H), 4.3 4 (s, 1H), 4.2 8 (bs, 1 H, Man 
4-H2), 4.2 0 (dd, 1 H, Ja = 3.0, Jb = 9.9), 2.80- 

15 2.9 5 (m, 2H, Asn-j8CH, NeuAc 7— H3 eq), 2.65- 
2.75 (m, 1H, As n-j8 CH), 2.16, 2.14, 2.12 (each 
s, Acx3), 1.98 (s, 3H, Ac), 1.89 (dd, 1 H, Ja = 
12.1, J b= 1 1. 9, Ne uAc 7 -H3 a x) . 

Man a \ 

6 Man/3 1— 4GlcNAc j3 1— 4GlcNAc— Asn-Fmoc 

NeuAca2-*-3Gal 0 l-MGlcNAc/3 H-2Manar 
(C3) 

20 

«0iJ4 

mmmsx'mzntcfc&m (C3) (o.smg, 0.42^01) t.^>^^ 

i7Jl/7°S > 1 m g §H E P E S ( 5 0 mM, pH5.0) 5 0 u \\Z 

a--7>;y^-t' (yWJVHU^fttE from Jack 
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Beans) 30^1 (2.9U) Jjn*fc. H<0»«* 3 7 «C.T 6 3 Wtt 

2. 0^X2 5 cm, Mn«tt»5 OmMffSy^^USft: T-feh^h 
U;W=8 0 : 2 0, Il7.5ml/min) THfRL&SL ^ 
5 T*»«**fro&. »«***2 0 0 /ilKl»#S*ODS-*5A^nTh 
( 3 ^-JV7 5C 18 -opn, *fflfc*-Cft»&frl^ 

(C4) #*0. 6Mg#5nfc. 
l H NMR (4 0 0MHz, D 2 0, 3 0 oC, HOD = 4.81) 
10 6 8.0 0 (d, 2H, J = 7.2, Fmoc), 7.79 (d, 2H, J = 

7.2, Fmoc), 7.59 (dd, 2H, J=7.2, Fmoc), 7.52 (d 
d, 2H, J = 7.2, Fmoc), 5.2 1 (s, 1 H, Man4-Hl), 
5.09 (d, 1H, J = 10.0, GlcNAcl-Hl), 4.60-4.75 
(m>)> 4.40-4.50 (m, 2H), 4.3 2 (bd, 1 H. J = 2.3), 
15 4.2 8 (bs, 1H), 4.22 (bdd, 1 H, Ja = 9.7, Jb = 2.8, 
Man4-H2), 2. 8 0 - 2. 9 5 (m, 2H, Asn-/3CH, NeuAc 
7-H3eq), 2.6 0 - 2.7 5 (m, 1 H, Asn-/3CH), 2.14, 
2.14, 2.12 (eachs, Acx3), 1.98 (s, 3 H, Ac), 1.8 
8 (dd, 1H, Ja=12.1, Jb=12.0, N e u A c 7 -H 3 a x) . 

Man/3 l-^4GlcNAc 0 1— 4GlcNAc-~Asn-Fmoc 

NeuAc <*2— 3Gal /3 1-MGlcNAc 3 1— 2Man a 1 
20 CC4) 

^lTftSnm* (Cl-3) (lmg, 0.4 4/imol) fctf->JfiL 
j»r^5>lmgSHEPES«l** (5 0mM, pH5.0) 50/ilH 
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S&fcjB-Jf?* h'>^— £ (Ssftl^IflftBU from Jack 
Be ans, 5/iL, 10 OmU) £ia*.feo t©**&3 7^1 5B#F»B 

2. 0d)X25cm 1 OmMiiT^-^^f : 7t h^h 

5 U;l/=8 2 : 1 8, M7. 5ml /mi n) fl*IK&*KN 

T*»«**trofc. a««**.2 0 0 /x 1 C**3t«ODS-*5A^OTh 
^^-7^_ (n^>-;P7 5C 18 -opn, *«Hc"*T?^*frV^ 

gift £1-^1^5 (C 5) #0. 3 jli g#6>nfco 
10 X H NMR (4 0 0MHz, D 2 0, 3 0*C, HOD = 4. 8 1) 

6 8.01 (d, 2H, J = 7.2, Fmoc), 7.81 (d, 2H, J = 
7.2, Fmoc), 7.60 (dd, 2 H, J = 7.2, Fmoc), 7.53 (d 
d, 2H, J = 7.2, Fmoc), 5.21 (s, 1H, Man4-Hl), 
5.09 (d, 1H, J = 9.6, GlcNAcl-Hl), 5.0 2 (s, 1 H, 
15 Man 4' -H-l), 4. 5 5-4. 7 0 (m), 4. 4 4 (1H, Fmoc), 
4.3 0 -4.3 8 (bm, 2H), 4.2 8 (bd, 1 H, Man4-H2), 
4.17-4.25 (m, 2H), 2.7 8 - 2.9 5 (m, 2 H, Asn-jSCH, 
Ne uAc 7 -H3 e q), 2.5 5 - 2.7 0 (m, 1 H, Asn-/3CH), 
2.16, 2.15, 2.14, 2.12 (eachs, 12 H, Acx4), 
20 1.9 8 (s, 3H, Ac), 1.89 (dd, 1H, Ja=12.2, Jb = 
12.0, N e u Ac 7 -H 3 a x) . 
NeuAc a 2— 3Gal 0 l-^4GlcNAc j8 1— 2Man a l x 

6 Man jS 1-MG1 cNAc 0 l-*~4GlcNAc-*~Asn-Fmoc 

GlcNAcj31-^2Manar 
(C5) 



fmme 
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mmmsTm^nrc^m (cs) a.omg, o.4 8/imoi) 

jfei7^5>lmg^:HEPESMf (5 0mM, pH5. 0) 5 0 

Uy^tfc®, from Jack Beans) £4^1 (2 5 0mU) Mfc„ 

5t§HPLC (ODS#^A, 2.0(j)X25cm, MMtt5 0mM»K 
T^-^ATk^M : T-fehnhU;V=8 2:18, ^7. 5 ml /mi n) 

»tODS-*7A^U-?h^77^- (3Xty- ;i/7 5C 18 -opn, 

Kxv&mjim&ftvittzLz. B&jh-rzfc&m (C6) *Jo.6yg#5nfc. 

X H NMR (4 0 0MHz, D 2 0, 3 0X3, HOD = 4.81) 

6 8.0 1 (d, 2H, J = 7.6, Fmoc), 7.80 (d, 2H, J = 

7.6, Fmoc), 7.60 (dd, 2 H, J = 7.6, Fmoc), 7.5 3 (d 

15 d, 2H, J = 7.6, Fmoc), 5.19 (s, 1 H, Man4-Hl), 

5.0 9 (d, 1H, J = 9.2, GlcNAcl-Hl), 5.0 2 (s, 1 H, 
Man4' -H-l), 4.8 5 (s, 1 H) 4.5 8-4.7 5 (m, 5H), 
4.3 8-4.4 8 (m, 2 H, Fmoc), 4.4 0 (bd, J=2.4, 1H), 
4.18-4.2 5 (m, 2H), 4.15 (m, 1H), 2.8 0 - 2.9 5 (m, 

20 2 H, Asn-jSCH, NeuAc 7-H3 e q), 2.6 5 - 2.7 5 (m, 
1H, Asn-/3CH), 2.16, 2.13, 2.12 (eachs, 9 H, 
Acx3), 1.98 (s, 3H, Ac), 1.89 (dd, 1 H, Ja=12.2, 
J b = l 2. 0, NeuAc7-H3ax). 
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NeuAc a 2-*~3Gal /3 l-*-4Gl cNAc )3 l-*~2Man a 

6 Man j8 1-MGlcNAc 0 l-*-4GlcNAc-^Asn-Fmoc 

Man a r 
(C6) 

»M6Tf#£nfcte£-tl (C6) U.Omg', 0.53Mmol) t^v-ifc. 
i7;i/^>lmg^HEPESlf^I (50mM, pH5.0) 
5 mffim*. a--7>yy^-t* (y^7Jl/F'J>^m from Jack 
Beans) 10/il ( 0 . 9 U) jbP^fc 0 ^©^37^20^11 

2.0(f)X25cm, Jg^^«5 OmM^iT^^AjJciS :7th-h 
U;V=8 0 : 2 0, Ml7.5ml/min) 
10 TflMgft*£frofc. Si®4&£zK2 0 0/il M$tODS-*7A^nYh 
(3^.y-JV7 5C 18 -opn, *«0K:zK-C^#*fT 

BW£T*fc#* CC7) #0. 5/ig#Wc. 

J H NMR (4 0 0MHz, D z O, 3 0^, HOD = 4. 8 1) 

15 5 8.0 1 (d, 2H, J = 7.6, Fmoc), 7.81 (d, 2 H, J = 

7.6, Fmoc), 7.60 (dd, 2 H, J = 7.2, Fmoc), 7.53 (d 
d, 2H, J = 7.6, Fmoc), 5.0 9 (d, 1 H, J = 9.2, G 1 c NA 
cl-Hl), 5.0 1 (s, 1H, Man4' -H-l), 4.8 4 (s, 1H), 
4.5 5-4.7 0 (m, 5H), 4.44 (t, 1 H, J=6.0, Fmoc), 

20 4.3 0 -4.3 8 (bs, 1H), 4.15-4.25 (m, 2H), 4.17 (s, 
1H), 2.8 0 - 2.9 5 (m, 2 H, Asn-]8CH, NeuAc7-H3e 
q), 2.5 5 - 2.7 0 (m, 1 H, Asn-j3CH), 2.16, 2.13, 
2.12 (eachs, Acx3), 1.98 (s, 3 H, Ac) 1.89 (dd, 
1H, Ja = 12.2, Jb = 12.3, NeuAc 7-H3 ax) . 



^^tcT7JP2003/016523 

NeuAca2-*~3Gal 0 1— 4GlcNAc & H-2Mana lv 

Man/3 l-^4GlcNAcj3 l-^4GlcNAc-*^Asn-Fmoc 

(C7) 

mm\ 7 a 

FmoclT7XA7^>©T5;Sti^ftfcy^7n (a 2, 6) (a 

2, 3) mrr^ny^xD^ 

7nii7XA7^> (^t)2) fcy7JV»il^ffl^TCMP-^7JV 
y7J«ifitUa2, 3 ijfc^@P5ltT&&TM©R a t , Re comb 
#^J3T#6nfcft^2 (1.7mg, 0.75wmol) £5 0mM;*J3 

(ph=5. o, 8 5m i) \zmm-2ttt&, ^jHl»t;^5> 

(BSA, lmg) £;Sn3-£o Jinfc, CMP-y7M (4.8mg, 7.5^ 
mol), Alkaline phosphatase (1 /a 1 , 75uni 
t ) &iP;U9— fbTSo mmz. a 2, 3-Sialyl trans feras 
e (CALBIOCHEMtE 75/il, 3 4mU) ^3 7^3.5^ 

Cfc^, HPLC»UC*9AfcT««Ufc (YMC-Pack R&D ODS, 
D-ODS-5-A, 20X250mm, AN/2 5mM AcONH4 bu 
f fer = 18/82, 7.5ml/min., wave length;274 
nm) ££3, 2 5»M (C 7 A) tf*»ffibT*fc. #Ifcbfc^> 
£9, ^T^i^T^i, {t&m (C 7 A) #1. 3mg (67. 8%) # 
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*H NMR (4 0 0MHz, D 2 0, 3 0*0, HOD = 4.8 1) 
6 8.0 0 (d, 2H, J = 7.2, Fmoc), 7.79 (d, 2H, J = 
7.2, Fmoc), 7.60 (dd, 2 H, J = 7.2, Fmoc), 7.52 (d 
d, 2H, J = 7.2, Fmoc), 5.2 1 (s, 1 H, Man4-Hl), 
5.09 (d, 1H, J = 8.8, GlcNAcl-Hl), 5.0 3 (s, 1 H, 
Man4' -H-l), 4.8 6 (s, 1H), 4.5 8 -4.7 2 (m, 5H), 
4.54 (d, 1H, J = 8.0), 4.3 8-4.4 8 (m, 2 H) 4.3 4 (bs, 
1H), 4.28 (bs, 1H), 4.15-4.25 (m, 2H), 2.80-2.8 
6 (dd, 1H, Ja = 4.4, J b = 1 2. 4, NeuAc 7-H3eq), 
2.7 3 - 2.8 3 (m, dd, 3H, Ja = 4.4, Jb = 12.4, A s n - /3 
CH, Ne uAc 7 -H3 e q), 2.6 0 - 2.7 2 (m, 1 H, A s n - /3 C 
H), 2.16, 2.15, 2.14, 2.12 (each s, Ac x5), 
1.98 (s, 3H, Ac), 1.89 (dd, 1 H, Ja=12.4, Jb = 
12.0, Ne uAc 7-H3 ax), 1.81 (dd, 1 H, Ja=12.4, 
Jb=12.0, NeuAc 7-H3 ax) . 
NeuAc a2-*-6Gal /3 l—4GlcNAc /3 1— 2Man a l x 

6 Man/3 l-^4GlcNAci3 l-^4GlcNAc-^Asn-Fmoc 

NeuAc a2— 3Gal j3 l-»-4GlcNAc j3 1— 2Man a 1 

mmm i b 

FmocST7X/^^>07$ylII^«IUfeyi/7n (a 2, 3) (a 
2, 6) ii7XA7^>©^ 
##M3Tl#e»nfcFmo c^77,n7*>0)7^;m^m*®m\sti7z/ 

y7J«iilil>ta2 ) 3 ^m^^^^^R a t , R.ecomb 
i n a n t &%k(D%<D*m V>fco 
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#^3T#S>ftfcte£%3 (1.2mg, 0.53Mmol) £5 0mM#:3 
^IH (pH=5. 0. 60M) fc**Stt&«» ^Jil*7;^5> 

(B S A, lmg) ^m^o Z.n\Z, CMF-Z/7JVWL (3.4mg, 5.3m 
mol), Alkal ine phosphatase (Ul, 75uni 

t) a2,3-Sialyltransferas 
e (CALBlOCHEMtti, 5 2. 9/zl. 2 4mU) 3 7 3 1$ 

^&^T£-a\ R^»g*^>^7>7>f;v^-K:Tatja-r«>. bis 

*^^Dfcm, HPLC»**5AfcT»«Ufc (YMC-Pack R&D 
ODS, D-ODS-5-A, 2 0 X 2 5 0mm, AN/2 5mM AcONH 
4 buf f e r = 18/82, 7.5ml /m in., wave lengt 
h;2 7 4nm) 2 3^tM (C 7 B) *«*ffibT#&. 

Kiil, JK^T&J&glfci&Sfr'S^ (C7B) #1. lmg 

(8 1. 2%) #e>nfco ^-ffcl'&'KlCDNMRx— ^^T©t*t)T?&%. 
iH NMR (4 0 0MHz, D a O, 3 0t, HOD = 4.81) 
(5 8.0 0 (d, 2H, J = 7.6, Fmoc), 7.79 (d, 2H, J = 
7.6, Fmoc), 7.59 (dd, 2 H, J = 7.6, Fmoc), 7.51 (d 
d, 2H, J = 7.6, Fmoc), 5.2 1 (s, 1 H, Man4-Hl), 
5.0 8 (d, 1H, J = 10.0, GlcNAcl-Hl), 5.00 (s, 1 H, 
Man4' -H-l), 4.8 4 (s, 1H), 4.6 0-4.7 2 (m, 5H), 
4.52 (d, 1H, J = 7. 6),. 4. 3 5-4. 4 5 (m, 2H), 4.3 3 (b 
s, 1H), 4.27 (bs, 1H), 4.15-4.25 (m, 2H), 2.80- 
2.86 (dd, 1H, Ja = 4.8, Jb = 12.4, NeuAc7-H3e 
q), 2.7 3 - 2.8 3 (bs, dd, 3 H, Ja = 4.8, Jb=12.4, 
Asn-j3CH, NeuAc 7-H3 e q), 2.6 0 - 2.7 2 (m, 1 H, 
Asn-j3CH), 2.15, 2.12, 2.10 (each s, Ac x5), 
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1.97 (s, 3H, Ac), 1.88 (dd, 1 H, Ja=12.4. Jb = 
. 12.4, NeuAc 7-H3 ax), 1.80 (dd, 1H, Ja=12.4, 
Jb=12.4, NeuAc7-H3ax) . 

NeuAc a 2-»-3Gal j8 MGlcNAc j8 l-*-2Man a 

6 Man/3 l-^4GlcNAc/3 1— 4GlcNAc— Asn-Fmoc 
✓ 3 

NeuAc a2—6Gal 0 1-MGlcNAc 0 1— 2Man at r 

,>_7" -7Wn-V7Da2, 3ti7XA'7^> (C8-1) feOTm 

o c st7^/^^ >©7^ ; ssi^nifc 2 tot; 7 - -x**~>- 

7 » - 7 MD-y7na2, 3«*7^9^> (C8-2^C8-3) O. 

V*&K*HAttWl tH*fcUTTEl:*tFmo clT7X/^^>©75; 

;^^>^FmocST7^7^>O7^;^i^Itfc2S0=&y 
7 » _^-^ > _ 7 » -7Mn->7n tt 2, 3 8»7X/^ : f>^fc. 

7FNeuAc a2— 3Gal /3 1-MGlcNAc j3 l-—2Man a l v 

6 Man j8 1— 4GlcNAc j8 1— 4GlcNAc— Asn-Fraoc 

7FNeuAc a 2— 3Gal j3 1-MGlcNAc 0 l-*-2Man a 1 
(C8-1) 



Gal 0 1-MGlcNAc 0 l-*~2Man a 

7FNeuAc a 2— 3Gal /3 1-MGlcNAc /3 l-^2Man a 1 
(C8-2) 



6 Man 0 1— 4GlcNAc 0 l-^4GlcNAc-»-Asii-Fmoc 



20 
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7FNeuAc a 2-*-3Gal 0 1— 4GlcNAc j8 l-*-2Man a lv 



Man/3 l-*~4GlcNAc 0 l-MGlcNAc-*~Asn-Fmoc 



Gal 0 1-MGlcNAc 0 1— 2Man a Y 
(C8-3) 



3HM9 



^Jt«2 0ft^ll (CI -2) 0ttDfc£JfiM8T#5n&fc^tt (C8- 
5 2) Sttfflbmtt*«W2 tR«ICtTg»tt*ft^« (C9) *«#6n 



GlcNAc0H-2Manalv 

Man 0 H-4GlcNAc 0 l-*-4GlcNAc-^Asn-Fmoc 

7FNeuAc a2-^3Gal 0 1-MGlcNAc j3 l-*-2Man a r 
(C9) 

10 ^M^J 1 0 

^JSM3 0^^ (C2) ©f^D^^mM9T#en^b^ (C9) z&m 
hfc&m^mm 3 tmnizhx mm (cio) ^snfc. 



15 mmm 1 1 

^JS#J4<ZMb1^3 (C3) ©ftOfclMMl 0t#5n^« (CIO) & 



Man a lv 

( 

7FNeuAc a 2-*~3Gal j8 l-*-4GlcNAc 0 l-*-2Man a I*" 



Man 0 l-^4GlcNAc j3 1— 4GlcNAc-»-Asn-Fmoc 



(C 1 0) 
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3 Man /3 1-MGlcNAc /3 l-»~4GlcNAc-»~Asn-Fmoc 

7FNeuAc a 2 — 3Gal j8 1-MGlcNAc /3 l-r2Man a 1* 
(C 1 1) 



HIJM 1 2 

mmm 5 <oi\&m (ci-3) (DMizmmms^n^ntc^m (cs- 
5 3) %&mistz&mzmMm5tmmzvTmMt?%fc&M (C12) 

7FNeuAc a 2-^3Gal j8 1-MGlcNAc 0 l—2Man a l v 

6 

g Man )3 1— 4GlcNAc /3 l-—4GlcNAc-»-Asn-Fmoc 

GlcNAcj31-*-2Mano!l y 
(C 1 2) 

gmg 1 3 

10 ■ mmmeoi^m (cs) (D^\zmmmi 2T#Bnm» (ci 2) £ 



7FNeuAc a2-^3Gal 13 1-MGlcNAc j3 l-*-2Mana ly 

gMan 0 4GlcNAc /3 l-^4GlcNAc-^Asn-Fmoc 

Man a l y 
(C13) 



15 

mmm7(D^m (C6) ©f^!9^iMi3T#e.nfc^ (cn) £ 

7FNeuAca2-*-3Gal 3 l-*-4GlcNAc/3 H-2Mana l v 

Man /3 H-4GlcNAc 0 l-*-4GlcNAc-»*-Asn-Fmoc 

(C 1 4) 
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$mmi5 FmocSt'7^7^XD75/Sii5MUcy8" 
*z/-8" '-7Mn->7aa2, 31I7XA°7^> (CI 5-1) 
Fmo cST7X;^^>®7^ySgf$§ibfc2i0ty 8" 
-8" -7Mn-y7Ua2, 3«Sm7*A^> (CI 5-2^Cl 5- 
5 3) <D£f& 

^M9^n^ntcCMP- 8" -x#=^>- 8" -^^^-n-i/T^m^ffl 
V^c^JlMl ^^ItbTTIB^tFmo cST77A°7^>07$y 

10 8" -^^5>-8" -7Jl/tn-y7Pa2, 3 ftllT 7;/\°^>£t#7c 0 
8FNeuAca2-^3Gal j3 l-^4GlcNAc/3 MMana ly 

6 Man/3 l-^4GlcNAci3 l-*-4GlcNAc-^Asn-Fmoc 

8FNeuAc a 2-»-3Gal /3 1— 4GlcNAc 3 l-^2Man a r 
. (C 1 5 - 1) 

C0fi77>A7^>^ (1) ©R 1 = R 2 =^i (2), R = OH, R' =F, 
R" =OHt:|@m 0 

Gal /3 l-^4GlcNAc 3 1— 2Man a l x 

^Man/3 1— 4GlcNAc /3 l--4GlcNAc— Asn-Fmoc 

8FNeuAca2-^3Gal j3 1— 4GlcNAcj3 MManal^ 
(C 1 5 - 2) 

15 ^(DmmrTsJ^^y^ d) gor 1 ^ (3), r 2 =5£ (2), r=oh, 

R' =F, R" =OH^ST5. 
8FNeuAc a2-^3Gal j3 lr^4GlcNAc/3 l-^2Man a \ 

^Man^ 1— 4GlcNAc /3 l-MGlcNAc-*~Asn-Fmoc 

Gal 0 1— 4GlcNAc/3 H-2Man a l y 
(CI 5-3) 

^®^IT>;A 0 7^>«^ (1) OR 1= S (2), R = OH, R' = F, 
R" =OH, R 2 =5£ (3) \zm%-?Z> 0 
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mm 1 6 mmm 1 5 h-^m^Mmm) 
mmn2 <D{t&® cc i - 2 ) ©ftocM 1 5 T#snfcft;£^ cc 1 5 

-2) Sttffl bfc^tt^ftW 2 tR«lCbTl»tt Sft^ft (CI 6) tfft 
GlcNAc £ l-*-2Man a 

Man j3 H-4GlcNAc i3 l-»~4GlcNAc-»~Asn-Fmoc 

8FNeuAc a 2— 3Gal /3 1— 4GlcNAc 0 1— 2Man a r 
5 (C16) 

^©^ilTX/N°^^>«^ (1) OR 1 ^ (4), R 2 =5£ (2), R = OH, 

R ' = F, R" =0HCfflSt5 0 

Ste»«3<OflS'&* (C2) ©ftDlC3teKm 6Tft6n&fl5^« (CI 6) ft. 
10 ffflbfcMttH10iJ3 £H«fcLT@W£:*r*'fb'&to (C 1 7) w^nfc. 

Man a lv 

6 

Man j3 l-»~4GlcNAc j3 1— 4GlcNAc-»~Asn-Fmoc 

8FNeuAc a2— 3Gal 0 1— 4GlcNAc 0 l-^2Man a f 
(C17) 

^©II7XA'7^>{^ (1) OR 1 ^ (5); R 2 =5£ (2), R = OH, 
R' = F, R" =OHfcfflat5. 

15 . »M4(D^« (C3) (Dttmzmmmi 7T#6nm* (cn) * 
ffifflbfc^tt^jKf!i4ira«fcUTa»fc-r*ft'&« (cis) j&t#snfc. 

Man/3 H-4GlcNAc/3 l-MGlcNAc-*-Asn-Fmoc 

8FNeuAc a 2-*~3Gal 0 1-MGlcNAc /3 l-*-2Man a r 
(C 1 8) 

^(Dmmr^A^^>\t^ a) ©r^h, r 2 =5£ (2), r=oh, r* 

20 1 9 (ftjM 1 5 (Dtf?? h-^JP*^»»*) 
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-3) *&mvtc&mzmmm5£mm\zLTB®tr%<k&m (ci9) #w 

8FNeuAc a 2-— 3GaI j3 H-4GlcNAc j3 1— 2Man a ly 

6 Man j3 l-»-4GlcNAc 0 l-»-4GlcNAc-»-Asn-Fmoc 

GlcNAc/3H-2Manar 
(C 1 9) 

5 z\(Dmmy^^y^>^ u) ©r 1= ^ (2)> r=oh. r' =f> 

R" =OH, R 2 = :£ (4) Kiffi^-ra. 
^5S#J 6 (Dit^m (C5) CDftDC^J19T#6nm% (CI 9) £ 

^.m^rz^nmmme t^itbrg^tt?.^ (C2 0) ^#^nfc 0 

8FNeuAc a2-*-3Gal j3 l-^4GlcNAc/3 l-»~2Man a ly 

6 Man J3 l-*~4GlcNAc /3 l-MGlcNAc-«~Asn-Fmoc 

Man a 1 

10 (C20) 

z.cDmmTT.Ay^yn^ (i) ©r 1= ^: (2), r=oh, r' =f, 
r" =oh, r 2 =5£ (5) \ztm-tz> 0 

mmm7(Dit^m (C6) o^\zmmm2 wnzntcit&m (C20) £ 
15 mm\stz.&mzniMM7 t.mmzisxnmt.-tz>\k&m (C2i) ^t^nfc 

8FNeuAc a 2—3Gal j3 1— 4GlcNAc /3 1— 2Man a l x 

6 Man 3 1— 4GlcNAc j3 l-^4GlcNAc-^Asn-Fmoc 
(C 2 1) 

^(Dli7^^7^>^ (1) COR 1= ^ (2), R = OH, R* =F, 
R" =OH, R 2 = H£*B^f 3o 

HM^J2 2 FmoclT7X^7^>©75;St$«bfc^9" —7^ 
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*->-9" -7MD-i/7na2, 3^IT7.A°^^> (C 2 2-1) 
Fmo clTTX/^^^TayHi^Ibf^iW^y 9" -x^v 
-9" -7MP-y7na2, 3 HftT*/^^ (C2 2-2S^C 2 2- 
3) O&tfL 

#%#U 0T#e>nfcCMP- 9" -x^->-9" -y;u^-n-->T;«$: 
^fc£W3JI;&£#l 1 £|i»fcbT±f2Fmo cSt?7X/\°7^>©75ySt 
I^§il>fcy9" -^^>—9" -7MD-y7Da2, 3^1TX/N°^ 
^>*J:t/Fmo cST7^^7^>©7$;StiS§itfe2iO ; ey9" 
-X^^V- 9" -7JWO-y7Da2, 3ti7XA'7^>*fc 

9FNeuAc a 2— 3Gal & 4GlcNAc j3 l-^2Man a 1^ 

6 Man j3 1— 4GlcNAc j3 1— 4GlcNAc— Asn-Fmoc 

9FNeuAca2-»~3Gali3 1-MGlcNAc j8 l-*~2Manar 
(C 2 2- 1) 

Gal j8 l-^4GlcNAc/3 1 

9FNeuAc a2-*-3Gal /3 l-*-4GlcNAc|3 1 
(C 2 2 ■ 

9FNeuAc a2-*-3Gal j3 l-^4GlcNAc j3 1 

Gal/3 1—4GlcNAc/31 
(C 2 2 • 

(C22-1) teiS (1) ©R 1 = R 2 =S; (2), R = OH, R' =OH, 

(C22-2) (1) ©R 1 ^ (3), R 2 =5£ (2), R = OH, R' 

= OH, R" =F0ii7X^7^>l:l@St?). 

(C22-3) «5£ (1) ©R 1 ^ (2), R = OH, R' =OH, R" = 



-»~2Man a ly 

6 Mani3 l*4GlcNAcj3 l-^4GlcNAc-^Asn-Fmoc 

-*-2Man a 1 
-2) 



-*-2Man a 

6 Man )3 1-MGlcNAc /3 1-MGlcNAc— Asn-Fmoc 

y 3 
-^2Man«r 

-3) 
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f, R 2 =^t (3) (Dmrnr^^^y^^** 
mnw2 3 mum 2 2©^7^ h-xwmmmm) 
mnw2<Dfc&m (ci-2) ©ftoteswm 2-e#6nfcft^« (C22 

-2) MbfcW»J2^^btgKlttS^ (C2 3) *»# 
(C2 3) tt5£ (1) ©R 1 ^ (4), R 2 =5£ (2), R = OH, R' =0 

GlcNAc j3 l-*-2Man a ly 

6 Man 0 l--4GlcNAc j3 l-*-4GlcNAc— Asn-Fmoc 

9FNeuAc a2-*~3Gal /3 1-MGlcNAc 0 l-^2Man a r 
(C2 3) 



mM&\2 4 c^jgm 3©N-r-fe^-;vwn-y-5>ira*^i»*) 

ftlMSOfl^tt (C2) ©ft Die*** 2 3T#6nm«l (C2 3) £ 
«fflbfc£Wtt3ll*«3tW*fcbTB«i:'r*flS'&« (C2 4) *«#6n&. 

(C24) 1*5* (1) ©R 1 ^ (5), R 2 =5£ (2), R = OH, R' =0 
H, R" =FCDii7XA7=?>l:ffiatS. 

Man a ly 

6 Man 0 l-^4GlcNAc 0 l-»~4GlcNAc-»~Asn-Fmoc 

9FNeuAc a 2-*-3Gal 0 1— 4GlcNAc 0 l-»-2Man a r 
(C 2 4) 

!M#ij2 5 mmm2 4©v>/-*jnzK###*) 

3ttS«4©fc#* (C3) 0«DIC3ll«l«2 4Tf#6nfcft^« (C 2 4) « 
^fflbfeJ^m^JSf!l4i:|Wl^^bTS^^-r ; 5'fb'&tl (C2 5) ^UStlfc. 

(C2 5) «5£ (1) ©R 1 = H, R 2 =5£ (2), R = OH, R* =OH, 
R" =F0tl7XA7^>tlBSt§o 
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Man/3 1-MGlcNAc j3 l-^4GlcNAc-^Asn-Fmoc 

9FNeuAc a2— 3Gal j3 1-MGlcNAc jS 1— 2Man a r 
(C25) 

mmmsoit^m (ci-3) <DttK)\zmMm2 2T*m*>ntcik&w (C22 
5 -3) *mistc&mzmMM5£mmiz^TBmt?z>fc&!®) (C2 6) 

(C-2 6) (1) ©R J =S (2), R = OH, R' =OH, R" =F, 

R 2 = 5£ (4) <7)^flT7;A 0 ^^>^^ST^ 0 

9FNeuAc a2-*~3Gal 0 1— 4GlcNAc/3 1— 2Man a \ 

6 Maaj3 l—4GlcNAc j8 1— 4GlcNAc— Asn-Fmoc 
y 3 

GlcNAc/3 1-»~2Manar 
(C26) 

10 

mmm6(D^m (cs) <D^\zm.mm2 6T#snmi (C2 6) & 

^MUfe^«^»!l6 iilWHtf-LTS^Jt-r^^^ (C2 7) ^#£>n7c„ 
(C2 7) terft (1) <£>R 1= 5S; (2), R = OH, R' =OH, R" =F, 

15 r 2 =5£ (5) (DmmTx/^^^ywmrzo 

9FNeuAc a 2-^3Gal j3 1-MGlcNAc i3 l-^2Man a ly 

6 Mani3 1— 4GlcNAc/3 l-^4GlcNAc-^Asn-Fmoc 

Man a r 

(C 2 7) 



mmmiofc^m <C6) ©fttjfcsfessm 7t#f,timti (C2 7) £ 
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mmvrc&,mtmmm7 tmm\zvxBmt-r^it^m (C2 8) ^#f>n^ 0 

(C2 8) ttjfc (1) ©R 1=s 5£ (2), R = QH, R* =OH, R" =F, 
R 2 =HCD^7X/^^^>^ffi^1"^>o 

9FNeuAc a2-^3Gal 0 1— 4GlcNAc 0 MMan a l x 

6 Man 3 1-MGlcNAc £ l-^4GlcNAc-»^Asn-Fmoc 

(C28) 

|HM#J2 9 FmocST7XA7^>©7^;Sfi^Ibfcy7" 
d^>-7" - 7 Mn-y7D (2-6) H^/^^V (C2 9-1) 
r/Fmo cSTTXA°^^>©y5y^*^^bfc2@CD ; ty 7" -5r^ 
v-7" -7MD-^7D (2-6) »«T^^^^> (C2 9-2R«C2 
9-3) CD^$ 

##«7t#6nfcCMP-7" -7 fr^ru-^T 

->7;HI^»*tl/Ta2, 6^BS3ST*STfrflR0Ra t Liverfi* 
©fcGDSJB^ *3^»««*«OpHS6. 0 tbfcWi^lWl tH« 
fcbTTIBiI*tFmocST7X^7^>©7$;S§i^§IL^7" - 
x^"^i/-7" -7MO-^>7n (2-6) ii7^7^>^^Fmoc 
STTX/^^>OT^/^m^^mbfc2@^ ; E/ 7" -^^^-7" - 
7JVtD->7a (2-6) ii7^/^^>S#fd. (C2 9-1) ~ (C 2 
9-3) Ofls^&KTKl^-r. 

7FNeuAc a 2-^6Gal j8 l-*-4GlcNAc 0 l-»~2Man a ly 

6 Man/3 1— 4GlcNAcj3 l-MGlcNAc-*-Asn-Fmoc 

TFNeuAc a 2-*-6Gal 0 1— 4GlcNAc 0 1— 2Mana r 
(C29-1) 
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Gal |31 

7FNeuAca2-*-6Gal/31 

7FNeuAca2-»-6Gal 01 
Gal j8 1 

mmm2(Dit^m (ci-2) 0ftDcni«2 9T#&n^ft (C29 
-2) &mmvrc&mzmMM2 tmmizvTumti-t&fc'&M (C3 0) $m 

hntz. a (C3 0) <^b^££TR^To 
GlcNAc/3H-2Manal x 

jjMan j8 H-4GlcNAc 0 l-*~4GlcNAc-*~Asn-Fmoc 

7FNeuAc a 2-»- 6Gal jS 1-MG1 cNAc /3 l-»-2Man a \* 
(C30) 

10 

mmm^cD^m (C2) (Dfwcg^iMs o-vm^nrd^m (C3 0) £ 

^fflbfe^«^^!l3 t^^bTg^JiiT^^t; (C3 1) fimzntzo 
(C3 1) ©^^^T^iTo 

Man a ly 

6 Man 0 1-MGlcNAc /3 l-»~4GlcNAc-*-Asn-Fmoc 

7FNeuAc a 2— 6Gal /3 1— 4GlcNAc j8 l-^2Man a r 
15 (C31) 



— 4GlcNAcj31-^2Manalv 

3 Man j3 1— 4GlcNAc 0 4GlcNAc— Asn-Fmoc 

-MGlcNAcflMManal*' 
(C29-2) 



— 4GlcNAc01-— 2Manal x 

6 Manj8 l-*-4GlcNAc /3 l-^4GlcNAc-^Asn-Fmoc 

-^4GlcNAc/31-^2Manai y 
(C 2 9 - 3) 



nffiM3 2 (mffiM3 1 ©^>y-xjn7j<^p^) 
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mmu<Dik£>m (c3).©ftofc3M«3 mmttiitib&m (C3D * 
mmhtc^ummm4tmm\zhxumt'r^it^m <c3 2> *»#6ftfc. 

(C3 2) ©fc^ftEiHFte^T. 

Man 0 l—4GlcNAc 0 1— 4GlcNAc-»-Asn-Finoc 

7FNeiiAca2-*~6Gal j3 1— 4GlcNAc 0 l-*-2Man a r 
(C 3 2) 

5 

MUM 3 3 (MUM 2 9 7 9 1 — *ln####*) 

^Jfi^5©^% (CI -3) 0^DHHlfi2 9T#^nmi (C2 9 
-3) *«JBbfcMB*««5 tH«fcl/Tl»tf (C3 3) *t# 

e.nfco (C3 3) OflS^*KTlC»*r. 

7FNeuAc a 2-^6Gal 0 1— 4GlcNAc /3 l-^2Man a l x 

6 Man & H-4GlcNAc j8 l-^4GlcNAc-^Asn-Fmoc 
✓ 3 

Gl cNAc j8 l-*-2Man o r 
10 (C3 3) 

§H»!l 3 4 (HJg^J 3 3 ©N-7tfJV^3t5 >1W7K^*»*) 

^WJ6<3D<b^ (C5) (Dm\zmmm3 3T#6tim* (C3 3) * 
^Lfca^tt**«6 4:B«IK:bTBWfc*r*flS'&* (C 3 4) ##&nfc. 
15 (C3 4) ©-fb^SrJ^Tfc^T. 

7FNeuAc a 2-*-6Gal J3 1— 4GlcNAc /3 MMan a l x 

6 Man & l-^4GlcNAc 0 1-MGlcNAc— Asn-Fmoc 

Manor 
(C 3 4) 



3Mt«7CDft-&« (C6) O^Dl:*Jfi«3 4Tfft6nm* (C3 4) ft 
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&m\sitm>\z9mw7 tmmtzVTBtot't&ik&m (C3 5) a»#&n&. 
(C 3 5) ©Yt;^*«Tfc^*r. 

7FNeuAc a2-^6Gal /3 4GlcNAc 0 1— 2Man a l x 

6 Man 0 1-MGlcNAc /3 l-*-4GlcNAc-^Asn-Fmoc 

(C35) 

HOSM3 6-4 9 

8FNeuAca2-»~6Gali3 1 
8FNeuAca2-»-6Galj31 



Galfll— 4GlcNAc/31-» 
8FNellAca2-»-6Gal 3 l-»-4GlcNAc/3 l-» 
(C 3 6 

8FNeuAc a2-*-6Gal 3 1— 4GlcNAc j3 H 

Gal j3 1-MGlcNAc & l-» 
(C 3 6 



GlcNAcfll- 

8FNeuAc a 2 6Gal 0 1-MG1 cNAc 3 1-* 
(C 3 



-~4GlcNAc/31— 2Manalv 

6 

g Man i8 bMGlcNAc /3 l-^4GlcNAc— Asn-Fmoc- 

—4GlcNAc|3 1— 2Manal^ 
(C36-1) 



-2Man a K 

6 

3 Man /3 1— 4GlcNAc 0 1— 4GlcNAc— Asn-Fmoc 

-2Manai y 
-2) 



■^2Mano!ly 

^Man 0 1— 4GlcNAc j8 1— 4GlcNAc-^Asn-Fmoc 

-2Man a / 
-3) 



•~2Man at lv 

6 

3 Man3 l-^4GlcNAc/3 H~4GlcNAc-«-Asii-Fmoc 

^ManaK 
7) 
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Man a lv 

6 

3 ManiS 1-^4G1cNAcj8 1— 4GlcNAc— Asn-Fmoc 

8FNeuAc a 2->-6Gal j3 4GlcNAc J3 1— 2Man a \ X 
(C 3 8) 



g Man j8 l-—4GlcNAc j8 4GlcNAc-— Asn-Fmoc 

8FNeuAc a2— 6Gal j8 1-MGlcNAc j3 l-*-2Man a \* 
(C39) 

8FNeuAc a2-*~6Gal 0 1-MGlcNAc 0 l-»-2Man a l x 

6 

3 Man/3 1— 4GlcNAc 0 l-»-4GlcNAc-»-Asn-Fmoc 

GlcNAci81-^2Manal X 
(C4 0) 



8FNeuAc a 2—6Gal j8 1— 4GlcNAc j3 1— 2Man a lv 

6 

3 Man j3 1— 4GlcNAc 0 H-4GlcNAc-»-Asn-Fmoc 

Man a \* 

(C4 1) 



8FNeuAc a2-*-6Gal j3 1— 4GlcNAc j3 1— 2Man a lv 

6 

Man /3 1— 4GlcNAc j3 l-MGlcNAc-»-Asn-Finoc 



(C4 2) 



9FNeuAc a:2— 6Gal j8 1— 4GlcNAc/3 Milan a lv 

6 

3 Man/3 l-^4GlcNAc 0 l-»~4GlcNAc-*-Asn-Fmoc 

9FNeuAc a2-*-6Gal 0 l-^4GlcNAc/3 1— 2Man a 1 X 
(C43-1) 
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Gal 0 l-*~4GlcNAc 0 l-*-2Man a lv 



Man j3 1— 4GlcNAc j8 1— 4GlcNAc-»-Asn-Fmoc 



9FNeuAc a 2— 6Gal j8 1-MGlcNAc 0 1— 2Man a 1 X 
(C43-2) 

9FNeuAc a2—6Gal 0 l-^4GlcNAc jS 1— 2Man a l x 

6 

3 Man 0 1-MGlcNAc 0 l-^4GlcNAc-^Asn-Fmoc 

Gal 0 1-MGlcNAc 0 l-*-2Man a \* 
(C 4 3 - 3) 



GlcNAcfll— 2Manalv 

6 

g Man 0 1— 4GlcNAc j8 l-*-4GlcNAc--Asn-Fmoc 

9FNeuAc a2-»-6Gal 0 l-MGlcNAc/3 l-*-2Man a l*' 
(C44) 



Man a lv 

6 

g Man 0 l-^4GlcNAc 0 l-^4GlcNAc-^Asn-Fmoc 

9FNeuAc a 2— 6Gal 0 1— 4GlcNAc 0 1— 2Man a \* 
(C45) 



g Man 0 l-»~4GlcNAc 0 1— 4GlcNAc-»-Asn-Fmoc 

9FNeuAc a2-*-6Gal 0 1— 4GlcNAc 0 l-*~2Man a \* 
(C46) 

9FNeuAc a 2-^6Gal /3 1— 4GlcNAc 0 1— 2Man a l x 



Man 0 l—4GlcNAc 0 l—4GlcNAc— Asn-Fmoc 



GlcNAc/3 1-^2Manal' 
(C4 7) 
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9FNeuAc a 2-*-6Gal j3 1-MGlcNAc 0 l-^2Man a lv 

6 

3 Man/3 l-*-4GlcNAc j3 l-^4GlcNAc-*-Asn-Fmoc 

Man a \* 
(C48) 



9FNeuAca2— 6Gal 0 H-4GlcNAc j3 H-2Man a l x 

Man j8 l-—4GlcNAc iS H-4GlcNAc-»-Asn-Fmoc 

(C4 9) 

{W^LT8Fa2, 6-1 l|-Asn-Fmoc (C36-1) ODN 

X H NMR (4 0 0MHz, D a O, 3 Ot, HOD = 4.81) 
(5 8.01 (d, 2H, J = 7.4, Fmoc), 7.80 (d, 2 H, J = 
7.4, Fmoc), 7.5 9 (dd, 2 H, J = 7.4, Fmoc), 7.52 (b 
dd, 2H, J = 7.4, Fmoc), 5.2 2 (s, 1 H, Man4-Hl), 
5.08 (d, 1H, J = 9.4, GlcNAcl-Hl), 5.05 (s, 1 H, 
Man4' -H-l), 4.8 5 -4.9 5 (m, 1H), 4.5 5 -4.7 5 (m), 
4.53 (d, 1H, J = 7.9), 4.43 (m, 1H), 4.3 5 (bs, 2 H, 
Man3-H2), 4.2 8 (bs, 1 H, Man4-H2), 4.10-4.25 
(m, 2H), 2.75-2.85 (m, 1H, Asn-j3CH), 2.63-2.7 
0 (dd, 2H, j a = 3.9, J b = 1 2 . 0 , NeuAc7, 7' -H3e 
q), 2. 55-2. 65 (m, 1 H, As n-jSCH), 2.16, 2. 11, 
2.08 (eachs, 1 5 H, Acx5), 1.84 (s, 3 H, Ac), 1.7 
4 (dd, 1H, Ja=12.3, Jb = 12.2, N e u A c 7 -H 3 a x ) . 

ft-ofzo ii7XA7^>Fmo c#:l /zmo 1 fctcQ \Z2 4 0 i± U y h 
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»<DK.-N-i>**Jl,*A,±y$^ 16 0MU^M^.j^M, ft 
i-7^>#HftTTK^tfc. TLC (IMibTlM^i7>^ 

h Mfc h^x>ft 3 m 1 JDAX/WU- hf« 3 ® 

-OPN, 15X1 0 0mm, AMftfttt*) t^OilUT, »«T«tt«V 
ftftff5 1 (ii7X/^^>©77A^>iS©^) 

^2fM 5 2 — 69 

##«2, 3, 8-13, *W!l-7T?ttSbfc#Pooc-H7^ 5 
2nmol$, MjX&ftftffK »1 0ml fc^ffc, 21©.%>©fc, 
2 0 0 nmo 1 , Fucosyl transferase V (Human, 
Recombinant) 0. 5mU*^ 3 7t^2Wf, JOSS-frfc. 
««*2 0mlT»RLm, tf:? , J _« MW & (fused silica 
capillary, 5 0mm i. d., 6 0cm, buffer ; 1 0 0 mM Tris-borate, 
PH=8.3, 1 0 OmM Heptane sulfonate, mmi±2 7 k V, m&2 5X:, 
2 1 4mm) T^MI&ff Vi#efl9^$#fc a 
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nmm 5 2 

NeuAc a 2-»-6Gal j9 1— 4GlcNAc 3 l-~2Man a ly 
Gal 3 1— 4GlcNAc £ l-^2Man a i y3 

Offc^t/ 2 ) 



6 

Man jS l-*~4GlcNAc B l-*-4GlcNAc-*~Asn-Fmoc 



Fuc a K 

3 

NeuAc a 2-*-6Gal 0 1— 4GlcNAc /3 1— 2Man a l x 

6 

. 3 Man/91-^4GlcNAcj81-^4GlcNAc-^Asn-Fmoc 
Gal 0 1-MGlcNAc jS l—2Man a \* 
Fuc a l x 

Fuc a ly 

NeuAc CK2— 6Gal J3 1— 4GlcNAc 13 1— 2Man a lv 

6 

g Man0 l-MGlcNAc/8 l-^4GlcNAc-^Asn-Fmoc 

Gal )3 1-MGlcNAc £ l-—2Man a \* 



NeuAc a 2-^6Gal )3 1— 4G1 cNAc B 1— 2Man a l x 

6 

g Man/3 l-*-4GlcNAc)3 l-^4GlcNAc-»-Asn-Fmoc 

Gal 0 1-MG1 cNAc /3 l-^2Man a \* 
Fuc a r 
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mmm 53 
mn 

Gal j8 1-MG1 cNAc 0 1— 2Man qj lv 

6 

3 Man 0 4G1gNAc j3 l-^4GIcNAc-»-Asn-Fmoc 

NeuAc a2-*-6Gal 0 1— 4GlcNAc jS 1— 2Mana i y 



Fuc a lv 

3 

Gal /3. l-*-4GlcNAc £ l-^2Man a lv 

6 

g Man/3 1^4GlcNAcj3 H~4GIcNAc-»~Asii-Fmoc 

NeuAc a 2-*- 6Ga 1 /3 H-4G1 cNAc /3 l-^2Man of \* 

! 1 X 



^ 3 

Fuc a r 



6 

Man j8 l—4GlcNAc 0 l—4GlcNAc— Asn-Fmoc 



F.uc a K 

3 

Gal j3 l-*-4GlcNAc 3 l-^2Man a l x 
NeuAc a 2-^ 6Gal j3 1-MG1 cNAc 0 l-*-2Man a 1*° 
Gal /3 l-^4GlcNAc j3 l-^2Man a lv 

6 

3 Man 0 H-4GlcNAc j3 l-^4GlcNAc— Asn-Fmoc 

NeuAc a 2-^6Gal 0 1-MGlcNAc 0 l-*-2Man a i y 
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MA 



mmm 5 4 
mm 

Gal j9 1-*-4G1cNAg 0 l-*-2Man a lv 

6 

3 Man )3 1— 4GlcNAc 0 1— 4GlcNAc--Asn-Finoc 

Gal j3 1-MGIcNAc /3 l-^2Man a i y 
Fuc a lv 

3 

Gal j3 l-»~4GlcNAc j3 l-»-2Man a ly 

^Man j8 1— 4GlcNAc 0 1— 4GlcNAc— Asn-Fmoc 

Gal j8 l-*-4GlcNAc j8 l-^2Man a 1^ 
Fuc a r 

Fuc a lv 

3 

Gal ]8 1— 4GlcNAc 0 1— 2Man a l x 

jjMan 0 H-4GlcNAc 0 l-*-4GlcNAc-*-Asn-Fmoc 

Gal |3 1-MG1 cNAc 0 l-*-2Man a 1^ 
'. Gal 0 1— 4GlcNAc 0 MMan a l v 

6 

3 Man/3 !-*-4GlcNAcj8 l-*-4GlcNAc— Asn-Fraoc 

Gal 0 l-*-4GlcNAc 0 l-^2Man a 1* 
Fuc a r 
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mmm 5 5 



Gal j3 1-MGlcNAc jS l-*-2Man a lv 

6 

3 Manj3 l—4GlcNAci3 1— 4GlcNAc-^Asn-Fmoc 

GI cNAc |8 Milan ol X 

1 1 ) 



Fuc a lv 

3 

Gal e 1-MGlcNAc 0 1-— 2Man a lv 

6 

3 Man B 1-^4G1 cNAc /3 H-4G1 cNAc-^Asn-Fmoc 

GlcNAc/31-^2Manai y 



g Manj3 H-4GlcNAc/3 1— 4GlcNAc— Asn-Fmoc 



»5 6 

GlcNAc j8 l-*-2Man a lv 

6 

Gal 0 1-MG1 cNAc 0 l-*-2Man a \* 

. ut&mi 2) 

GlcNAc j8 l-*-2Man a lv 

6 

Many3 l-^4GlcNAc/3 l-*-4GlcNAc-^Asn-Fmoc 

Gal j8 1— 4GlcNAc 0 Milan a l x 
Fuc a \* 
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mmm 5 7 
mm- 

Gal /3 H-4GlcNAc 0 l-^2Man a lv 

6 

Man [3 1— 4GlcNAcj3 1— 4GlcNAc— Asn-Fmoc 

Man a I y 

13) 



Fuc a lv 

3 

Gal 3 1-^4G1 cNAc £ l-*-2Man a lv 

6 

g Man £ l-^4GlcNAc /3 l-»-4GlcNAc-»-Asn-Fmoc 

Man a i y 



mmm 5 8 

MM 

Man a lv 

6 

g Man j8 l--4GlcNAc j8 l—4GlcNAc— Asn-Fmoc 

Gal 0 1— 4G1 cNAc 0 MMan a l y 



Gal £ 1-MGlcNAc 0 1-— 2Man a i y 
Fuc a r 



4) 



Man a lv 

6 

Man/3 H-4GlcNAc0 1-MGlcNAc— Asn-Fmoc 
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mmm 5 9 



Mm 

Gal 0 1— 4GlcNAc B l-^2Man a l x 



ManiS l-^4GlcNAc/3 l-^4GlcNAc-^Asn-Fmoc 



Uk&Wi 5) 



Fuc a 

Gal 0 1— 4G1 cNAc j3 l-*-2Man a lv 

6 

Man)3 1-^4G1cNAcj3 l-^4GlcNAc-^Asn-Fmoc 



S2iM6 0 
Mm 

Mm0 1— 4GlcNAc/3 l-^4GlcNAc-^Asn-Fmoc 

Gal 0 H-4GlcNAc j3 l-—2Man a i y 

(flS^Hl6) 



3 Manj3 H-4GlcNAc/3 H-4GlcNAc-*-Asn-Fmoc 

Gal j3 1-MGlcNAc /3 l-*-2Man a 
Fuc a r 
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^3 

mmm '6 1 
mm 

NeuAc a 2-i-3Gal j8 1-MGlcNAc j3 l—2MaD a ly 
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